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An improved version of the Ediswan Stabilised 
power supply unit type R1103 is now available. 
The R.1103A provides an additional fixed 
unstabilised D.C, output of between 515 and 
670 volts and its characteristics have been 


improved in two ways: 


(1) Voltage range increased to 200V.—400V. 


) 


(Previous minimum 250 volts.) 


Full load current of 200 mA. can now be 


taken at all output voltages. (Previously 


limited to 150 mA. above 350 volts.) 


STABILISED 


POWER 
SUPPLY 
UNIT 


BRIEF SPECIFICATION: 
INPUT, 10) 250 volts 40-100 e.p.s 
OUTPUT... High stability D.C. output 200-400 volts adjustable in’ three 
TYPE f ranges. In addition, a fixed unstabilised output of 515-670 volts and two 
unstabilised 6.3 volt A.C. heater supplies are provided 
LOAD... Maximum 200 mA 
R 1] STABILITY. A 10 volt change in mains input voltage results in an output 
‘ 03: 4 change of less than 0.15 volts. A change from zero to full load results in an 
: output change of less than 0 volts 
OUTPUT RESISTANCE. Less than 3 ohms, 
PRICE REMAINS UNALTERED , RIPPLE. Approximate! mV. RMS 
AT £57. 0. 0 NETT. y OUTPUT CIRCUITS. All cireuits isolated from earth. Heater supplies can be 


operated at up to 500 volts from earth 


MOUNTING... The unit ix de ned for standard rack mounting or bench use 


Further information on this and ether Ediswan 


Stabilised Power Units available on request. 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
Member of the A.E1. Group of Companies 


185 Cha (ro Road, London, W.C.2 and Branche Telephone: Gerrard &866 Teleerams: Ediswan. Westcent. London 


S.P.ii6 
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Produced in response to a demand for a 

high sensitivity version of the world-famous 

Universal AvoMeter, this model incorporates 

the traditional design features of its pre- 

decessors, so highly valued for simplicity 

of operation and compact portability. 

It has a sensitivity of 20,000 ohms per volt 

on all D.C. voltage ranges and 1,000 ohms 

per volt on A.C. ranges from 110 V. 

upwards. A decibel scale is provided for 

audio frequency tests. In addition, a press 

button has been incorporated which reverses £23: 10s. 

the direction of current through the moving 

coil, and thus obviates the inconvenience of 

changing over test leads when the current - anee. +h ae 
direction reverses. It also simplifies the Tg Syee, (including lends) 
testing of potentials, both positive and nega- 
tive, about a common reference point. A We are exhibiting at 

wide range of resistance measurements can THE 

be made using internal batteries, separate INSTITUTION OF 
zero adjustment being provided for each ELECTRONICS EXHIBITION 


range JULY 14th—20th 


It is of importance to note that this model COLLEGE OF TECHNOLOGY 
incorporates the “AVO” automatic cut-out for MANCHESTER 
protection against inadvertent overloads. 


D.C. VOLTAGE D.C. CURRENT A.C. VOLTAGE A.C. CURRENT RESISTANCE 
2.5V 50uA 2.5V First indication 0.50) 

Maximum indication 20M() 
using 
internal 
batteries 
using 
external 
batieries 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
AVOCET HOUSE * 92-96 VAUXHALL BRIDGE ROAD * LONDON - 8.W.1. Telephone: ViCteria 3404 (9 lines) 
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What’s this thing between us, George, that prevents our seeing eye to eye? 
It’s that darned line of Parmeko’s. 

You mean that ‘ one-track mind ’ of theirs? 
That’s exactly what I do mean, old boy. 


Aren’t they a little off the rails, George? 


Not on your transformers! Single purpose, single plant—one man, one job team of 
technicians—planning, perfecting, dreaming only transformers 


But where does all this singlemindedness lead to, George? 


To the finest transformers possible—and other things; as we shall see if, as they say 


in advertisements, we watch this space. 


PARMEKO , LEICESTER 


MAKERS OF TRANSPORMERS FOR THE ELECTRONIC AND ELECTRICAL INDUSTRY 


ae 
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Transistor News from Mullard 


JUNCTION TRANSISTORS FOR 
INDUSTRIAL ELECTRONICS 


Audio Amplification heads list 
of economic applications 


Now that Mullard Junction Transistors OC70 and OC71 are 
available in production quantities, the advantages of transistors 
can be brought to a long list of industrial electronic equipment. 
For low power audio applications, particularly amplifiers, these 
two transistors are recommended for their small size, instan- 
taneous operation and simple power requirements—in a typical 
circuit only two or three volts “H.T.” is required to operate 
telephones at full volume. 


Further details of the OC70 and OC71 and the economies they 
can effect in your power supply and space requirements are 
readily available from the Communications and Industrial Valve 
Department at Mullard. Write today ... and watch these 
announcements for Transistor News. 


POTENTIAL APPLICATIONS OF THE OC70 & OC7!I 


A.F. AMPLIFIERS IN TELEPHONE EQUIPMENT LOW 
POWER OSCILLATORS FOR TEST GEAR AND FOR A.C. 
BRIDGES - NULL & BALANCE INDICATORS FOR A.C 
BRIDGES ° A.F. PRE-AMPLIFIERS * COMPUTING CIR- 
CUITS * LOW POWER H.T. GENERATORS ~* BROAD- 
CASTING STUDIO & THEATRE PROMPT & CALL DEVICES: 
INDUCTIVE REMOTE CONTROL SYSTEMS ~ &c., &c. 


TYPICAL AMPLIFIER 


This is the actual size of a basic a.f. 
amplifier used for amplifying weak sig- 
nals from a noise cancelling microphone 
to full telephone strength. The amplifier 
is sufficiently small to be fitted in the 


| microphone casing of an ordinary hand 
| set. Circuit diagram is shown below. 


ABRIDGED DATA 


Max. D.C. voleage (V) 


Max. collector dissipation 
at 45°C (mW) 


Max. ambient 
temperature (°C) 


Typical current gain with 
grounded emitter 


CY) 
COMMUNICATIONS AND INDUSTRIAL VALVE DEPARTMENT, 
7 MULLARD LTO, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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Typed 
and Tabbed ys 


et 


UNIT STORAGE 


MAX MIN. ORDER 
WATTS VOLTS OnM: FOR FREE UNIT CAPACITY 


RESISTORS 


240 10 to 10M ] 
500 10 to 10M 


Tolerances available + 20 10° 


HIGH STABILITY RESISTORS 


7%0 l1te SOOM | 93 


I olerances available 5 2% 1% 


WIREWOUND RESISTORS 


Sto 100K 72 
Sto 100K 72 


CERAMICAPS 


te 470pt 
to S000pt 
470 to 5S000pf 


The LAH ¢ 


nuous Storage | 


LAB Continuous 
Storage Units 


Thousands of LAB Continuous Storage 
Units are daily solving the problem of 
control and storage of the great range of resistors. 
Compact, and capable of storing up to 720 separate 
resistors, LABpak make selection positive, simple 
and speedy. Now that Ceramicaps, Histabs and 
Wirewound resistors have been added to the 
carded range the usefulness of LABpak storage 
units is enhanced 
FREE with any purchase of the LABpak range, 
these units are the complete answer to the 
storage problems of small production units, 
laboratories, etc 


MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK 


All LABpak resistors are carded in ohmic 
value, rating and tolerance, colour indexed and 
tabbed for easy selection. 


ivailable from your normal source of supply, but more detailed information and literature can be obtained from 


THE RADIO RESISTOR COMPANY LIMITED 


50 ABBEY GARDENS, LONDON, N.W,8 


Telephone: Maida Vale 5522 
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R e Ss p  ] n Ss e le FERROGRAPH was the first portable Tape Recorder to be 


designed and wholly manufactured in Britain. To-day the 
i bewildered buyer may well hesitate when confronted with a 
is rs ot a f i choice of so many makes offered. But if he is serious — and 
not lightly choosing something for his casual enjoyment — he 
would do well to ponder the following fact. 
Frequency response is often popularly quoted in advertisements 
t h e > t te | r as §0-12,000 c.p.s. This, of itself, means nothing in evaluating the 
y excellence or otherwise of a recorder. ‘Two other interdependent 
factors must be regarded, viz.—signal/noise ratio and distortion, 
if the true worth of the instrument is to be gauged. 
Furthermore, the limits in which the response is held must be 
given or the statement is again valucless. The Ferrograph frequency 
response is guaranteed to be within +-3 db up to 10,000 c.p.s. at 
74 i.p.s., although the response does, of course, extend much 
beyond this 
No exaggerated claims are made for the Ferrograph since its 
established reputation makes such claims unnecessary. Simple 
conservatism has always been a feature of Ferrograph publications 
and advertisements, and experience has shown the discerning user 
prefers it that way 


MODEL 2A/N MODEL 2A/NH 
32 and 7} i.p.s 74 and 15 ips 
76 gns. 86 gns. 


errograp 


BRIEF SPECIFICATION 


Twin Track (to 
International standards) 
= Playing British and Americar 

ZZ pre-recorded tapes 
Playing Time with 
,750 ft. Reel 
45 minutes per track at 
}i.p.s. (otherspeeds prorata) 
Quick Rewind 
in less than 60 seconds 


Signal Level Meter 
giving positive reading 


Frequency Response 
3 db 50/10,000 c.p.s. at 
74 \.p.s. 
“Wow” and Flutter 
Less than 0.2% at 74 i.p.s 


Signal to Noise Ratio 
Better than 50 db, 200/12,000 
c.p.s. Unweighted, including 

hum, 45 db. 


Longterm Speed Stability 
Less than -5%, variation 


Dealerships in several of the 
principal towns are still open 


und applications are invited. 
Output Power 
24 watts into 15 ohms 


WRIGHT & WEAIRE LTD 


13} SLOANE STREET - LONDON - SWI Tel: SLOane 2214/5 & 1510 
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Output Level Stabilised to +3db 


OVER THE FULL FREQUENCY RANGE OF 10 kc/s — 10 Mc/s 


To the established features of the Wayne Kerr 
Video Oscillator has been added, at the 
suggestion of the B.B.C., a 50 cycle Square 
Wave for the examination of the low frequ 
ency characteristics of Video networks 
This output is achieved by interrupting a 
stable D.C. Source with a polarised relay 
energised from the mains. The rise time of 
the square wave is better than 0°02y sec. 


In transportable case £155, or for standard 19° 


F ' \ Rack mounting £148 
Specification ; 


FREQUENCY RANGE 10 kc/s -- 10 Mo/s, in 6 ranges, and 5 | 


cycle Square Wave v4 


Stability Better than 1 in 10° in one hour. Way ne .« 
Act uUTacyY 1%. 
OUTPUT RANGE + 10 db to —50 db on 1V p-p | . P iil 
Level Sanateny’ Kerr 


Constant to +0°5 dbatany Frequency 
Impedance ; 75. [setting 
TOTAL HARMONIC CONTENT: Less than 1%. 


THE WAYNE KERR LABORATORIES LIMITED ' NEW MALDEN « SURREY « MALDEN 2202 
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VOLTAGE STABILISERS 


Cold cathode gas-filled voltage stabilisers manufactured by English 
Electric Valve Co. Ltd. provide a sensibly constant output voltage 
from a source of supply liable to fluctuation, satisfying al! 
requirements for reliability and conforming to British 
Service specifications. Whether your needs are 
for General, Rugged or High Stability type 
Stabilisers and Reference Tubes, your 
requirements can be adequately met 
from our range which is the most 


extensive provided by any 
manufacturer in Great 
Britain. Send for 
full technical 
data 


Diameter 
mm. 
Striking 
Voltage 

Maximum) 
Operating 
Voltage 
Ignition 
Electrode 
Resistance 
Megohms 
Maximum 
Tube 
Current 
Tube 
American 
Equivalent 


Minimum 
Curren 
Regulation 


QS. 75/20 “Vv B7G 
QS. 75/60 , B8G 


Qs fc BRITISH 


92/10 4-Pin 


QS. 95/10 Vv B7G 
QS.108/45 ; B8G 
QS.150/15 ; B7G 
QS.150/40 ; 1.0. 
QS.150/45 ’ B8G 


QS.1201 FLYING 
LEADS 


QS.1202 FLYING 
LEADS 


QS.1203 FLYING 
Lgaps 


QS.1204 — B7G 
QS.1205 CV. 3798 1.0, 
QS.1206 CV. 686 LO. 105 
QS.1207 CV. 1832 B7G 67 
QS.1208 CV. 1833 B7G 67 
HIGH STABILITY TUBES 

QS. 83/3 CV. 449 B7G | C54 
QS.1200 CV. 2225 B7G $4 


"ENGLISH ELECTRIC) = 


i ; a i Waterhouse Lane, Chelmsford 
EVGLISH ELECTRIC VALVE (CO. LTD. Telephone: Chelmsford 3491 


AP WOly 
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Conservation 


This pretty and ingenious 
17th century attempt at complet: 
conservation of energy didn’t work, and to this day perpetuum mobile may make fine music, 
but it remains moonshine in the technical sense. The perversity of nature (and the second law 
of thermodynamics in particular) still demand some residuum of loss on every process. Nevertheless, 
the Sufiex Polystyrene Capacitor reduces this energy loss to refreshingly small limits, and 
the familiar old hysteresis loop for the Suflex capacitor 


is such a slender, graceful, little thing. 


Suflex Polystyrene Capacitors 


® Low dielectric loss 
© HighQ 
© Good stability 


i quality component which may be economically 
used in commercial equipment 


BAKER STREET, LONDON WI! 
elephone: WELbeok 0791 Cables. Sufiex London 
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There's a difference between 


Packing & PROTECTION 


\ product can be packed yet not protected. Even when it has been made secure against external damage, 
it can still be open to other risks. 

EXPORT PACKING SERVICE LIMITED designs packs to give protection against the hazards of corrosion, 
distortion, deterioration, structural weaknesses, incompatibility of materials, etc., in addition to providing 
external cover. 

It does this by scientific study of the product to be packed and of the dangers likely to be met with; by the 
most modern testing methods, and by expert production-packing craftsmanship. All that Research and 
Planning can bring to bear on packing problems is forthcoming from E.P.S. 


DESICCANT 
An officially approved pack for Aircraft 


Transmitter / Receivers 


RUBBER 
CUSHIONEL 


wooo | = 
\ CASE i) 


PROTECTIVE | ous u : 
OUTER ee ae -— 


\ CARTON 


INNER 
PLYWOOD 
CONTAINER 


ipproved packers for the Admiralty, AJ.D.. LF.V., CJA. CA.S., LE.M.E., and M.O.S. 
Fully conversant with J.A.N. and M.I.L., and other U.S. packaging specification 


EXPORT PACKING SERVICE LTD 


IMPERIAL BUILDINGS, 56 KINGSWAY, LONDON, W.C 2.2 ~ ‘2 
A 4 , = 
Telephone: CHAncery 5121-2-3 a a Y 

and at Cardiff Banbury ° Merthyr Tydfil Sittingbourne "Cane el 
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NEW...from start to finish... 


SP/2 TAPE RECORDER 


* Frequency mene 
12,000 c.p.s. + 3db. at 74 bps 

5. 700 eoe. & hdd. 2 los. 
Ten-inch Loudspeaker 
Autostop 
Two-stage Capstan 
‘Fingertip’ Control 
Three Motor Drive 
10 watts p.p. output 


independent 
Bass & Treble 


Twin-track recording 
High Fidelity Amplifier 


f the re Jer 


rR i Reg 


The NEW SIMON Model SP/2 Tape Recorder is 
designed and built to top standards. Years of specialist 
experience in the field of sound-recording engineering and 
techniques have been combined to produce an entirely new 
equipment which is faultless in performance and appearance. 
The SP/2 provides superb recording and reproduction 


facilities. Ask your dealer to show you the new SP/2 now... 


The inside story... 


The new SP|a is designed Ask for a copy of the new booklet —“Affairs of 
ont wae Ae ae ae 1 Tape”, free of course. Brings you up to date on Tape 
responsible for the supply ; Se . \. A : — 
of airport and general 1 Recording gives you the inside story of the SP/2. 
communications monitor 
ing equipment to H.M : 
Government, Crown e “ 
Agents, London Fire Simon Bo Cound recording 


Brigade, et 


SIMON SOUND SERVICE LTD. 


46-50 GEORGE STREET, LONDON, W.!. WEtLbeck 2371 (S lines) 
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<> OSCILLOSCOPE wee 72 


AND 


OSCILLOSCOPE CAMERA wee 75s 


THE OSCILLOSCOPE TYPE 723 is a general purpose instrument 
with a flat frequency response from D.C. to 5 Mc/s. Special 
features include an Automatic Brilliance Control, adjustable 
E.H.T. voltages, Time Base speeds up to 10 cms per microsecond, 
automatic synchronisation limiting, instantaneous shifts, and a 
versatile Auxiliary Amplifier. 


The instrument utilises a vertical cathode ray tube with a 4in 
flat screen, viewed through a surface-aluminised mirror. For 
recording purposes the Oscilloscope Camera Type 758 is mounted 
permanently above the Oscilloscope, and photographs are taken 
by withdrawing the viewing hood and photographing directly 
downwards through an aperture thus exposed in the top of 
the instrument. 


Y Plate Amplifier: 
Input: Balanced, Unbalanced or Differential 
Frequency Response: 2 db from D.C. to 5 Mc’s. 
Overload: Over 5 cms at 4 kV. E.H.T. voltage 

Time Base: 

Range: 0.5 second to | microsecond. 
Operation: Repetitive or Triggered. 
E.H.T. Voltages: 1, 2or 4k. 
Dimensions: b9in. wide, 2\in. high and 


Shin. dep. THE OSCILLOSCOPE CAMERA TYPE 758 is de- 
Price: £160. signed specifically for use with Airmec Oscilloscopes 
It may be used for single shot photography or 
continuous recording, and a motor with variable 
speed gearing is included for the latter purpose. 
The cassettes will accommodate 100 feet of 35 mm. film 
or paper and a footage indicator shows the amount of 
film used, 


Film: Standard 35 mm film or paper. 
Film Speed: 0.5, 1.5 and 4.5 ft. per second. 
Lens: The camera employs an {/3.5 lens. 
Dimensions: 19in. wide, 7in, high and Bhin. deep 


Writing Speed: Using a fast film and an E.H.T. voltage 
of 4kV on the Oscilloscope Type 723, 
the maximum writing speed is approxi- 
mately 20 kilometres per second. 


Power Supply: The camera operates from 200-230 volt, 
50 c/s mains. 


Price: £100. 


Full details of these or any other Airmec instruments will be forwarded gladly upon request. 


AIRMEC HIGH WYCOMBE - BUCKINGHAMSHIRE 
i \ : 


8 & 15: eee Telephone : High Wycombe 2060 Cables: Airmec , High Wycombe 
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Super & 2) C6" 


SOLDERING IRON 


MANUFACTURED FOR ENTHOVEN SOLDERS LTO. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 
% Heats up f: n cold 1 


pressur 


% When not in 
off—thus gré 
Electricity « 


It is 10” long, weigh 
6-3-volt supply tt 


More powerful tl 
equally 


oidering 


Simple t 
Trinimum main 
est operat 


Can be used fro! 
It is by far the 


iron ever 
work. 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is erhinently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 


| . work fhe Superspeed Iron is the ideal stand-by soldering tool. 
| 2 = 


eed soldering iron is available NOW 


Write for full particulars, including guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country — 

ENTHOVEN SOLDERS LIMITED 


(Industrial Equipment Division), 89 Upper Thames St., 
London, E.C.4. Telephone: MANsion House 4533 
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They say 
we make a perfect 
pair... 


To be exact, this is the 12 pin 
version of the Multi-Way Plug and 
Socket range, which covers 4, 8, 12, 20 
and 28 ways. The range features un- 
usually low insertion pressures, and 
embodies considerable experience in 
meeting humid conditions. Designed to 
overcome as far as possible the difficulties 
encountered when using this type of 
connector in rack mounting applications, 
they have greater latitude in matching up 
than any comparable product, and are 
in use throughout the world in Radio, 
Television and Telecommunications 
equipment by such renowned firms as :— 
Messrs. Marconi’s Wireless Telegraph Co. 
' Ltd., The English Electric Co. Ltd. and 
fe Messrs, Standard Telephones & Cables Ltd. 


excellent 
connections 


A.i.D & A.RB-—- APPROVED 


POWER CONTROLS 


oo 


P.cC.? 


EXNING 8O., NEWMARKET PHONE: NEW 3161/2/3 
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Ferrant? Valves for Radio and Television 


F 3 The Electronics Dept., of Perranti 


* 


Lid., manufacture a wide range of 
Valves and Cathode Ray Tubes 
for Radio and Television receivers 
Valves for domestic use include 
B7G and B9A miniatures, Octal and 
Loctal based types Television 
Cathode Ray T Ubee are produced 
in all the popular sizes, “= to 2lin. 
rectangular, Hnguiries to Electromcs 
Dept., Mesten, Manchester, 10. 

=" 


FERRANTI LTO 


NE VW 


ROAD 


CHADDERTON 


OLDHAM 


Wiretess Worip 


7" 
io) 
eo) 
~” 
i) 
| 
=z 
o 
©) 
rm 
ww 
P<) 
i=) 
o 
t cong 
co 
—_ 
i=) 
=z 


Rola C clestion Ltd 
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Ne Twenty five years ago 


. our present Managing Director founded 
R. & A. with little capital but unbounded 
enthusiasm and with the enthusiasm went 
\\\ resolve—resolve to specialise upon the design and 
production of one main product and to base every action of the 
Company upon engineering and trading integrity. 


Though we now make as many reproducers in a week as we made in the whole of 
our first year, our philosophy remains unchanged; we have grown and today 
there are more enthusiasts, but there is no less individual enthusiasm. 
We are happy that our policies and our products have brought us 25 years 
of enjoyable business relationships with Customers, Suppliers 


and Employees. 


1001/0] 
bur OO, 


YOU CAN COUNT ON 


HIVAC 


In addition to cold cathode diodes and triodes for decimal 
ating, switching, etc., 

Hivac products include subminiature, miniature and midget 
neon indicator lamps, est filamentary 


WWAg 


THE SCIENTIFIC 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD 
of LONDON and LIVERPOOL 


STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP 
MIDDLESEX, ENGLAND 
Cables 
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reliable radio CO 


mamunica tion 


The G.E.C, BRT400D has been justly acclaimed as Britain's finest 


Communication Receiver and is in wide-spread use by Military, Post 
re & Telegraph and Broadcasting authorities throughout the world 


Not the least of its qualities is its outstanding record of reliable opera- 


2 
tion under the most extreme climatic conditions. Combining first-class 
performance with a wide range of facilities, it is available in either 
cabinet or rack mounting form with a 500 k/c. crystal calibrator unit 


as an optional extra. Normal operation is from an A.C. Mains supply: 
wor an auxiliary power supply unit is available for 12 volt battery operation. 
For the full specification of this receiver please send for a copy of 


publication BC 2084 


SE.C RADIO COMMUNICATION EQUIPMENT 


THE GENERAL ELECTRIC ° : ». MAGNET HOUSE NGS ONDON W.C,2 


WIHIRELI Wor 


THE AUTOMATIC COIL WINDER & yrsan pag UIPMENT CO. LTD. 
AVOCET HOUSE €2-96. VAUXHALL BRIDGE ROAT LONDON $.W.! f elephone Victoria 3404-9 
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Made for 
the 
cropics 


Throughout the Dubilier range of capacitors, 
there are many types designed for working under 
the most arduous climatic conditions. Every 
care is taken with these components to ensure 
that they are able to withstand, without stress, 
extremes of temperature and humidity. 

niiatin dem on cannes if you have any problems connected with tropical 


from the 4800C range of capaci- . . 8 i * a. <=" aff « P ’ 
aii lites enn. esematiediite working conditions, please write to us. Our design staff are always 


hed t el brass tubes with . , . . 
SaRenite cheoed nonce enh eager to advise you regarding the best component for the job. 


ss DUPBIBTAR 


discs. 
Dubilier Condenser Co. (1925) Ltd., Ducon Works, Victoria Road, London, W.3. England. 
Telephone: ACOrn 224! Cables: Hivoltcon, London. Marconi International Code. 
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PF91 

Power Amplifier 
Undistorted output 
up to 12 watts. 
Frequency response 
substantially flat 
from 2 to 160,000 c.p.s. 
Infinite damping 
factor. 

Model PF91 28 Gns. 
Model PF91A 12 Gns. 
4 ft. of cable supplied 
free 


The brilliantly versatile combination or the PYE PF91/91A 
Amplifier and Remote Control Unit is acclaimed by enthusiast 
and engineer alike as the heart of any top quality Hi Fi system 
For realistic reproduction from record player, tape recorder, 
microphone and radio tuner inputs, it stands supreme. Both 
units are beautifully designed and compactly proportioned, and 
are supplied with four feet of linking cable for easy, practical 
mounting in the widest variety of Hi Fi installations. Please 
write for a fully illustrated booklet to Pye Ltd., 

Box 49, Cambridge. 


PYE LIMITED + CAMBRIDGE - ENGLAND 


@ Pye (New Zealand) Led., Auckland C.l., New Zealand. @ Pye Canada Led., Ajax, Canada 
@ Pye (ireland) Led., Dublin, Eire @ Pye-Electronic Pty., Led., Melbourne, Auscrala 
@ Pye Corporation of America, 270, Park Avenue, New York 
@ Pye Limited, Tucuman 829, Buenos Aires @ Pye Limited, Mexico City 

@ Pye Radio & Television (Pty.) Led.. Johannesburg, South Africa 
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Precision Helays 


An extensive range 
of standard types 
always avaiiable 
for prompt delivery 


SPECIAL TYPES 
DESIGNED TO SUIT 
YOUR NEEDS 


ELECTRO’: 
» METHODS. 


( ow eveunce 


Now FREE fo al// 


THE E-M TECHNICAL ADVISORY SERVICE 


reliable solutior 
Full technical data We therefore réanectfo 
and illustrated leaflets esources of techni W 
promptly forwarded the specialist te 
on request ! 


ELECTRO METHODS LTD. 12-56 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 


SYDNEY S. BIRD 


& SONS LTD. 


Contractors to Ministry of Supply, Post Office, 
and other H.M. Govt. Depts. 


POOLE - DORSET 
New address for enquiries and sales correspondence: — 


LONDON SALES & TECHNICAL LIAISON OFFICE, 
} PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX 


Telephone : Enfield 2071-2 Telegrams * Capacity, Enfield 


for 
Precision, 


Stability & 
Long Life 


Designers and users of radio and 
electronic equipment know that they 
can rely implicitly on the efficiency 
and dependability of ‘‘ Cyldon” 
Capacitors and Tuners. They know 
too that the exceptionally wide variety 
of types in the standard ‘“‘ Cyldon ”’ 
range covers most day-to-day re- 
quirements, but that when special 
types are needed the full resources 
and specialised experience of the 
manufacturers are entirely at their 
disposal. 


Equipment manufacturers ore invited to write 
for literature covering Cyldon “* Teletuners " 
(Catalogue TV.1953) and Cyldon Trimmers 
(Catalogue 7.1951), together with details of our 
complete range of Variable Capacitors and list of 
Agents for Home and Overseas. 
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USEFUL 
LIGHT 


N Ediswan Mazda aluminized pic- 
ture tube gives a picture 60°, WITHOUT ALUMINIZING 

brighter and more contrasty than is Without aluminizing, tubes waste half 

possible with an ordinary tube. their light (see diagram above). To 


counteract this the brilliance must be 
increased and the tube life is shortened. 


In addition, Ediswan aluminizing 
protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode SCREEN 
gun to protect the cathode, tube life 
is increased, 


Ediswan production methods, which 
include the special in-line vacuumiz- 
ing system, ensure a higher, more 
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen. All the light is 


aluminized picture tubes. thus thrown forwards giving brighter, 
clearer pictures and extra life. 


EDISWAN —nnc0n 


MAZDA 6 fully equipped cathode ray tube service 

depots provide better, quicker tube testing 

ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes are 

THE EDISON SWAN ELECTRIC COMPANY LIMITED available in 26 Ediswan Offices. Only 

155 Charing Cross Road, London, W.C.2 and Branches Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies. the Trade. 
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20 Mc/s FREQUENCY MONITOR 


The Automatic Frequency Monitor (20 Mc/s) 
is but one of a series of high grade monitors 
now in course of manufacture for the accur- 
ate measurement of frequency. 


Employing hard valve techniques throughout, 

it will measure any frequency in the range 

10 c/s to 20 Mc/s to an accuracy within 
I part in 10°. 


The result, in decimal notation, is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds. 


This new equipment presents a considerable 
advance in frequency measuring techniques 
and apart from normal laboratory applica- 
tions, is ideally suited for incorporation in 
production testing routines. 


Full technical information on this and other 
frequency measuring equipment is available 
on request. 


CINEMA 


A COMPANY wiTHiw THe 4 ARTHUR RANK GRGANIBATION 


WORSLEY BRIDGE ROAD ° LONDON , S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS: 

Hawne & Co, Ltd., 59 Moor St. Birmingham, 4 

Ackins, Robertson & Whiteford Led., 100 Torrisdale Street. Glasgow, S$. 2 

F. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester, 16 
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THE | DUOMAGNETTE 


THE LATEST 
FLAC 
\. FOCALISER 


Improved beam focus and picture 
positioning with minimum effect on 
scan coils and ion trap assemblies. 


@ Fitted with latest type dual “ Mag- 
nadur”’ sintered Oxide Magnets. 


4 
Leadiug Lhe @ Magnets DO NOT ROTATE during 


adjustment. 


feted cre Vv @ Friction damping ensures smooth 


positive movement without back- 


COMSCOMCHLS lash. 


@ Rapid and easy adjustment of focus 
and picture position. 


RETAIL PRICES IN U.K. 


Type FD12/90 (Low flux) 
Type FD13/90 (Medium fiux) 
Type FD14/90 (High flux) 


ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N.I5 
Telephone: TOTenham 0505-7 
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USE OUR TECHNICAL ADVISORY SERVICE No. 266 Insulated Winding Wire 


and Strips. 


. , ic cad i 295 “ Bicaloc” Winding Wires 
If you are faced with a winding problem please ask IPT as Blades 


for assistance; BICC technicians are always willing Enamelled Oil Base Winding 


to give you the benefit of their experience. For Wires. 
ao ae a Si : i 22 “ Bicalex” Winding Wire: 
most winding wire jobs the Publications listed will (Synthetic Bnamel) 


provide the data you require. They are available 28 “ Fifty~- Three” Enamelled 
Winding Wires 
on request. y 


7 
BRITISH INSULATED CALLENDER’S CABLES LIMITED ( Ba 21 Bloomsbury St., London, W.C.! 
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B.C.C, V.H.F. COMMUNICATIONS EQUIPMENT PROVIDES 


CONTINUOUS CONTROL 
IMMEDIATE ACTION 
UNRESTRICTED MOBILITY 


BOC VHF MOBILE 
Type 6su 


——— B.C.C. COMMUNICATIONS 
ae EQUIPMENT FEATURES : 


————— 4 OUTSTANDING = 
— PERFORMANCE — 
Se ye RELIABILITY 
“="S= % EASE OF MAINTENANCE 

= je ECONOMY OF OPERATION 


BCC VHF FIXED STATION 
Type 126/126 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
SECOND WAY, EXHIBITION GROUNDS WEMBLEY, ENGLAND 


TEL.: WEMBLEY 1212 TELEGRAMS: BEECEECEE 
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Building your own recorder? 
| BURGOYNE 


TWO-SPEED TAPE DECK 


Here is the heart of your Tape Recorder. If you are 
building or modernising your own equipment, you MUST 
have the BURGOYNE Tape Deck giving 2 speeds, 
designed for building into complete recorders, and IDEAI 
for PRE-RECORDED TAPES 


BRIEF SPECIFICATION 


*% 2 HOURS’ PLAYING TIME # Automatic speed change 
% Drop-in tape loading #& Instantaneous and positive braking 
*% Minimum wow and flutter ¥ Frequency range 90 10,000 
c 8 at 7hin./sec. x Powered by 3 high-grade motors Twin 
track high impedance heads y Fast forward and rewind withou: 


£1 3 19 6 unlacing tape #& Overall size Lijin. x 14}in. %& For 200/250 ¥ 
. . A.€ 


Or on Easy Terms 


... or looking for a complete unit? 


WE CAN OFFER FROM STOCK 
ANY OF THESE POPULAR RECORDERS 


THE EDITOR TWO-SPEED 


Easy to carry—easy to look at, the “ Editor” is the smallest 4 5 
mains-operated fully automatic two-speed recorder with 7in gns. 
spools. Twin track heads; INDEPENDENT BASS AND Complete with micr 
PREBLE controls for recording and playback; two hours’ phone and tape 
playing time at 3}in. per sec. Amplifier may be used in- Or on Easy Terms 
dependently for high quality record reproduction. TDBAL 

FOR USE WITH PRE-RECORDED TAPES. Fitted in 

handsome two-tone case with attractive gilt fittings. For 

100/250 v. A.C. mains 


Corr. & Pkg. 7/6 


EDITOR SUPER 


The de luxe version of the “ Editor 

two speed. Incorporates mixing and 
monitoring facilities and single knob 
control super ~ deck Fitted ir 


padded simulated crocodile case 


Complete with microphone 45 
and tape 5 gns. 


Or on Easy Terms 


tHe PLAYTIME PLUS 


The smallest lightweight COMPLETE Tape Recorder 
3 giving a FULL HOUR’S PLAYING TIME. Complet 
5 gns. 


and ready to use with a self-contained wide range amplifier 
and high flux elliptical loudspeaker. Simple to operate 
Complete with micro joystick control for all operations. Fitted in elegant two-tone 
phene end tape suitcase only 12sin. x 10in. x 5hin.—total weight less than 
Or on Easy Terms 20 Ib. For A.C. mains. Additional Facilities for use as 
an Amplifier. 


Buy a British-made Tape Recorder ! 
BUY ON THE M.O.S. PERSONAL CREDIT PLAN 


Send 15 per cent deposit with your order, with remainder —— over any period up to 18 
months. All propriectory brands of equipment advertised in this Journal are available 
from us under the M.O.S. Personal Credit Plan 


_..€MAIL ORDER SUPPLY CO. 


The Radio Centre 
33, Tottenham Court Road - London - W.! - Tel. MUS 6667 
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Built by Craftsmen - - Assembly of Scalamp Galvanometers Cat. Nos. W.W. .901,S-4/S 


Te SCBLAMP 2%... 


GALVANOMETERS - FLUXMETERS - ELECTROSTATIC VOLTMETERS 


The illustration above shows the operator ‘ balancing the coil’ of a “ SCALAMP” 
GALVANOMETER — one of the final operations in its construction. This instrument, 
available in a range of sensitivities and incorporating a built-in four-position shunt, is one 
of the most versatile instruments of its kind. Housed in a robust dust-proof plastic case, 
it can be operated from mains or battery supply. —Two new features, namely a slow-motion 
drive to the zero control, and an automatic self-shorting foot have recently been incorporated. 
The truly functional design of the case with built-in lamphouse, transformer and scale 
renders it adaptable to other instrument types. A FLUXMETER of exceptional perform- 
ance and a series of ELECTROSTATIC VOLTMETERS (ranges 1-5, 3-10 and 5-18 kV) 
have already been introduced and a MEGOHM-PER-VOLT VOLTMETER is under 
development 

Details of the “ SCALAMP ” range will gladly be sent on request. 


STANDARD EQUIPMENT IN MANY LEADING LABORATORIES 


W. G. PYE & CO. LTD. GRANTA WORKS - CAMBRIDGE - ENGLAND 


wG.s4 
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by Yppoinlment lo lhe « Rofessional Engineer 


PAINTON “WMULTICON” PLUGS AND sockets 


COMMERCIAL RANGE 


2pole 4pole 6 pole 
Bpole 12 pole 18 pole 

24 pole 33 pole 

and 10-in-line unitor. 

Voltage Rating: 500 volts. 
D.C. or A.C. Peak. 

Current Carrying Capacity : 

5 amps. D.C. or A.C. (R.M.S.) 
per contact. 


Average Contact Resistance 
Less than 0.005 ohm. 


Single-piece moulding ensures 
satisfactory operation under 
severe tropical and 

climatic conditions. 


SERVICES RANGE 


6 pole 12 pole 
18 pole 24 pole 


Voltage Rating, Current 
Carrying Capacity and Average 
Contact Resistance are the same 
as for the Commercial Range 


Two-piece die-cast cover 
enables soldered joints and 
cable-clamping arrangements 
to be inspected easily. 


Single-plece moulding ensures 
tropical and climatic 
performance in accordance 
with RCS.321 standards. 


PAINTON 
Aerthamp lon England 
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HIGH-STABILITY 


Magnetic Amplifiers 


SINGLE-STAGE OR PUSH-PULL 
An extensive range of standard types 
always available for prompt delivery 


SPECIAL TYPES DESIGNED 
TO SUIT YOUR NEEDS 


etna REIL O99 


ELECTRO 


THE WORLD-RENOWNED SPECIALIST DESIGNERS 


AND MANUFACTURERS OF MAGNETIC AMPLIFIERS y, M ETHODS & | 


Now FREE to al! / aed ore 


THE E&-M TECHNICAL ADVISORY SERVICE 


Regardless of whether your magnetic amplifier problem is 
simple or complex, the fact remains that th« 
only reliable solution te that which entirely eliminates risk 


Full technical data 
and illustrated leaflets 


We therefore respectfully invite you to avail yourself of the wi 
resources of technical knowledge and practica! experience posseated by promptly forwarded 
on request ! 


the specialist technicians of our Magnetic Amplifier D 


ELECTRO METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 
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| 
The Invisible link with 
the Isolated Community 


RADIO 
TELEPHONE 


% No Change in Normal Telephone 
Operating Procedure 


%* Mains or Battery Operation 
%* Signalling Units for All Types of 
Circuit 

The V.H.F. link provides the most 
practical means of direct communica- 
tion between isolated communities 
in all areas where the nature of the 
terrain or distance involved preclude 
the use of open wires for junction or 
subscribers’ lines, Dialling facilities 
can be employed, and the radio 
equipment can be interposed in a 
standard line circuit in any part of a 
telephone system without modifica- 
tion to switching equipment. 


Exchange 
equipment bay 


Subscriber 
pole-mounted 
battery operated 
unit 


a> 


Ula 


AUTOMATIC TELEPRONE &2G ELECTRIC CO. LTD. 


Radio & Transmission Division, Strowger House, Arundel Street, London, W.C.2. "Phone: TEMple Bar 9262. ’Grams: Strowgerex London. 


AT14511-Bx107 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units 
for making wu high-fidelity Radio Radio and Record- 
reproducing uipments for use in the Home, 
small Halls, S “> and 

and cingle items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, inctending 
Saturdays, from 10 a.m. to 6 p.m., or will de 
ulries by fay A of post. 


with eng Our new illus- 
trated t will be a great 


boon to those desiring high —, equipment for 
e. Send two 2)d. stamps for 
It may well save you pounds. 


your copy now. 


No. | “SYMPHONY” AMPLIFIER is a 3-channe!l 
5-watt Gram/Radio Amplifier with astonishingly flexible 
tone control. You can life the treble, the bess, or—and 
here is the unique feature—the middie frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. it is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so that whet finally registers in the brain is as 
per original. This flexibility of control is far more impor- 
tant chan mere nominal linear response of the amplifier, 
as the pickup, speaker, etc., are not linear. Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78s to new L.P.s. input is for 
all cypes of pickup of 0.! v. output or more and there is 
full provision (and power) for Radio Tuner. It is available 
co match 2/3 or 1S ohms speakers. Price: 11 gms, (carriage 
5/-). Fieeed in portable Scee!l Cabinet, 35/- extra. 

No. 2 “SYMPHONY” AMPLIFIER as No. | but 
with 10-wace Push-pull triode output and triodes yo 4 
out. Woden mains and output transformers and choke 
Full provision and power for Tuner. Output tapped 3, 7.5 
and 15 ohms. Competes with the most expensive ampli- 
fiers on the market yet costs only 16 gns. (carriage 5/-). 
Ficted in portable Scee!l Cabinet 2 gns. extra. 
“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above model Amplifiers are 
available with all controls on a separate Control Panel 
with up co 4fc. flexible cable which simply plugs into the 
amplifier. Enables the Amplifier proper to be sat in the 
bottom of a cabinet whilst the controls are mounted 
conveniently higher up. Extra cost 2 gns. 

STUDIO “SYMPHONY” AND ODECCA AM- 
PLIFIERS, Models | and 2. These amplifiers possess 
all the facilicies of the above standard models cogether 
with valve amplification stage and precise tone correction 
circuits (separate for Sed. and L.P.) to match the Studio 
Type “PP or Transcription and the Decca XMS Magnetic 
Heads respectively. Prices: No. |, 13 gms. No. 2, §8 
gens. Carr. 5/-. 


CURRENT GARRARD, COLLARO @ B.S.R. PRODUCTS 
AVAILABLE FOR IMMEDIATE DELIVERY FROM 
STOCK AT PRESENT. 


MODEL TA j}-speed unit, with plug-in turnover head 
Type G.C.2, £10/16)-, or with Acos HGP 33 or 37 heads, 
£10/14/-, or with two separate high fidelity Acos HGP35 
heads, €12/17/-. Unic less heads, €8/1i/+, post 2/6. Heads, 
42/3 each, post |/- 

MODEL TB as above, but with long pickup arm 
heads, £8/11/-, post 2/6 

Heads to fic this unit: Decca XMS, 54/6, Decca Crystal, 
30/-, Garrard Standard Magnetic, 28/-, miniature magnetic 
low impedance, 28/-, miniature magnetic high impedance, 
38/-. Post on heads |/-. 

MODEL RC80M AUTOCHANGER. We recom- 
mend this as being the most mechanically perfect Auto- 
changer on the market, and with absolute minimum 
motor noise—approaching Transcription quality. Price 
LESS HEADS €15/5/-. Price with short pickup arm and 
Garrard GC2 or Acos HGP37 turnover pickup Head 
4I7/7/6 or with full-length Decca arm and complete 
with two Decca XMS Heads €20/15/- or with two 
Decca crystal Heads €18/10/- of two Acos Hi-g Heads 
420 Seylus pressure accurately adjusted before 


Less 


despatch 


COLLARO PICKUPS AND HEADS. Studio Pickup 
Arm, 13/10. Studio Pickup head type ““O" or “ P,”’ 

£3/0/9. Pickup complete Gap. Studio Transcription 
Pickup Arm with Studio “ head, £4/15/9. ito 
with Transcription head, £$/2/5. 

COLLARO }-SPEED SINGLE RECORD UNIT 
AC} 554 and COLLARO }-SPEED MIXED-RECORD 
AUTOCHANGER RCS4. Both above fi 

either Studio Type “O" or Seudio Ty 

heads with permanent sapphire styli. 

4£13/4/2 respectively. Transcription Be /9 extra 
COLLARO TRANSCRIPTION UNITS. Mode! 2000. 
Mk. i, €13/9/6. Model 2010, including Transcription 
pickup and PX carcridge, €18/12/. Carriage 5/- in either 
case. immediate delivery at present. 

NEW CONNOISSEUR MOTOR variable speed on all 
3 speeds €25/15/S. 

GARRARD Mode! 30/1, £25/3/6. 


Cabinets available to house an 


of the above three 
motors together with pickup, p 


« £3/7/6. Carriage 5/-. 


BSR MONARCH }-SPEED MIXER CHANGER. 
New version with Acos HGP37 turnover pickup head 
with two separate sapphire scyli €13 10 -. 

Leaflets on any of the above gramophone units free on 
request. 


WONDERFUL THINGS TO COME! 
(NOW JUST ROUND THE CORNER). 
i efficient AM FM TUNING AND COIL 
AdsemeLy with (.F. Transformers and Discriminator 
Coils to match. Suitable for building AM/FM Radio 
Receiver or Tuner. (Complete circuits supplied.) 
ALSO 
N.R.S. AM/FM TUNER incorporating above 
ALSO 
N.R.S. RADIO/GRAM CHASSIS 
above. 
ALSO 
WN.R.S. FM only Radio Feeder Unit and complete 
receiver. 
0 


incorporating 


The new N.B.S. SYMPHONY TAPE RECORDER 
embodying 3 speeds, instantaneous braking and a 
higher standard of precision engineering in the 
mechanical part and a higher fidelity reproduction 
on the electronic side 

By the time this advertisement appears we should 
be in a position to give full details, please drop us 


a card. 


“SYMPHONY” BASS REFLEX CABINET KITS. 
Win. high, consist of fully-cuc fin. thick, heavy, inert 
non-resonant patent acoustic board, deflector place, felr, 
all serees. etc., and full instructions, Bin. speaker model, 
k 12in, speaker model, 

sign is the final result of excensive research 

in be own laboratory and is your safeguard of optimum 
acoustic results. Carriage 7,6. Ready built, 10:6 extra. 
“SYMPHONY” GASS REFLEX CABINETS. 
Fully finished in figured walnut, oak or mahogany to 
our own design and to match our Console Amplifier 
Cabinet, enabling the housing of a whole equipment in 
@ two-piece suite; cost: !2in. speaker model, €11/10/-; 
10in., Etig Bin., €10/10/-. Carriage according to ares 
The |0in. model is ideal for the WB HF 1012 (see “ The 
Gramophone "' review March) 
TREBLE BAFFLE veneered 


to match, optional extra 
CONSOLE AMPLIFIER CABINETS. 
lift-up lid with piano hinge, take Tape Deck, Gram Unir 
or Auto-changer, Amplifier, Pre-Amplifier and Radio 
Feeder Unit finished medium walnut venser. De Luxe 
version, price 11 gms. Oak or mahogany veneers 10 - 
extra. Special finishes to order. Carriage according to 
area, we will quote 


HIRE PURCHASE racicities 
NOW AVAILABLE on orders of 415 or over. 
Send one-third deposit with order, belance over 6 or 
12 monthly instalments State which required 


NORTHERN RADIO SERVICES 


tl, KINGS COLLEGE AD., ADELAIDE AD., 
LONDON, N.W.3. Phone: PRimrose 8314 
Tubes: Swiss Cottage and Chalk Farm 
Buses; 2, 13, 31, 113, 187. 


J3in, high 


“SYMPHONY” RADIO 
FEEDER UNITS 

| "SYMPHONY" TUNER 

T.A.F. model designed for the 
vality reception of local stations 
Quality is adeq for plifiers 
of the highest fidelity class. in 
finite impedance tection. Con 
trols gain wave-change and 
radio gram = switch Niuminaced 
engraved glass dial. Latest minia- 
ture valves. Overall dimensions 
9in. wide = bin, deep =x 6in. high 
Power required: 6.3 v. at | amp 
and 250 v. ac 15S mia. Price 
a7/7/-. Carr. and pkg. 5/- 
No. 2 "SYMPHONY" SUPER. 
HET TUNER Three wave 
bands, advanced circuit, very new- 
est valve types, floodlic glass dial 
with bronze escutcheon provided 
Suitable ‘or use with the best 
amplifiers Overall dimensions 
12in. wide x Bhin. high x 7in 
deep. Controls: on/off/gain, radio 
ram, wave-change and tuning 
jal cut-out: Bin. x 4)in. reading 
horizontally or vertically (state 
which required) Tuner can be 
readily mounted eat any angle 
Requires 63 v. at 1.5 amp. and 
250/300 v. ac 20 ma. Price €it/t1)-. 
Carr. and pkg. 5)- 
No. 27VS “SYMPHONY” 
SUPERHET TUNER. As No. 2 
but incorporating on the wave 
change switch an extra position for 
radio, giving T.R.F. bandwidth 
Price 13 gms. Carr. and pkg. 5 


TAPE DECKS & AMPLIFIERS 
TRUVOX Tape Deck Mark iil 
TARQU. Latest version to take 
pre-recorded tapes. Price 22 gns. 
Wustrated leaflet 24¢ 
TAPE AMPLIFIER TYPE C, 
expressly designed by Truvox to 
work perfectly with their Deck, 
3 valves plus rectifier and Magic 
Eye level indicator. Price légnes. 
PORTABLE TAPE RECORDER 
CABINET to house Truvox Tape 
Deck and Amplifier together with 
speaker. very strongly made and 
attractivel nished in Rexine 
Price €4/15/-, carriage paid, 
NEW MODEL PORTABLE 

RECORD PLAYERS 
We are pleased to announce the 
entry on to the market of twe 
"Symphony " Record Players de- 
signed to represent the greatest 
value in this line ever offered 
Model No. | contains the Collaro 
3-speed single record playing unit 
AC}/554 and model No. 2 con- 
tains the Collaro Autochanger 
ACS4. They are available with 
either Type "OO" insert, “P* 
insert or transcription insert 
Prices (im attractive rexine case) 
No. | 410196 No. 2 14/9/46, 
Carr. 7/6 Transcription insert 
69 extra 


FREQUENCY MODULATION 

TUNER UNITS 
CHAPMAN MODEL FMS. 
Tunable model with attractive 
facia panel and dial: will provide 
amazing degree of realism with 
complete absence of background 
noise when working with one of 
our Symphony p tee Pat or other 
high-grade amplifier Price 21. 
Suitable power pack to operate 
this model 44. MODEL PME? 
with switched tuning and being 
sell-powered: price 424. Leafler 
244. Demonstrations daily 
GOODMANS CORNER CAB. 
INETS for the AXIOM (50 Mark 
2 manufactured by us to Messrs 
Goodmans’ specification and ap- 
proved by Messrs. Goodmans 
Height 44in. Price: complete kit 
in plain board with tin. thick 
felt, 8 gms. Price: ready bulit, 
10 gns. Finished in figured walnut 
16 gms. Other veneers to order 
Carriage extra according to area 
Quotation by return 
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The GFT .560/2 is a 2-3 kW channelised transmitter with a frequency range of 1.5-30 
Mc/s. It consists of three basic cabinets—r.f. unit, modulator unit, and power 
supply unit-combinations of which can be used to provide multi-frequency 
working as well as a number of different types of emission. The wave change 
facilities of the transmitter are both rapid and reliable—a valuable asset when 
the operating frequency is changed many times each day. The GFT .560/2 is fully 
tropicalised, and its unit construction facilitates future expansion of the 
initial installation, should the need arise 

For use in conjunction with the GFT .560 2 there are ancillary units that enable 
the transmitter to be remotely controlled over a two wire telephone circuit: 
yperational adjustments are dialled to the transmitter 

The versatility and reliability of this new Mullard transmitter make it 
particularly suitable for h.f. en-route, ground-to-air services and point-to-point 
communication networks. A team of Mullard communication engineers is 
available to advise on the use of the GFT .560/2 in such applications. 


ABRIDGED DATA Frequency Renge 1.5—30 Mo's Frequency 
Stability To Atlantic City 1947 standards Power Output IkW. c.w., 
2kW m.o.w rrt Types of Emission c.w., m.c.w., telephony, fre- 
quenoy shift A.1, A2, A3, Fl Output impedance 600 ohms balanced twin 
feeder Power Supply 400V, 50-60 o/s, 3-phase 


} Mullard 


SPECIALIGED ELECTRONIC EQUIPMENT 


MULLARD LIMITED~ EQUIPMENT DIVISION: CENTURY HOUSE SHAFPTESBURY AVENUB~- LONDON . Wo? 
M1469) 


| 
| 


Cookley Works, Brierley Hill, 
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STERLING 
for your 


American Type 
Valves 


More and more the world’s governments .. . set 

makers .. . laboratories are standardizing on American 

types, valves which are obtainable anywhere in the 

world, valves which you can get from BRIMAR witho 

expending dollars. 

BRIMAR valves are readily 
available everywhere, 


and with their craf 


manship, precision of 
manufacture, are 
amongst the finest 
obtainable. 
Efficient... reliable... robust . .. BRIMAR VALVES are chosen 
for radio and electronic equipments in the fighting services 

and throughout industry. Their rugged dependability can 
contribute so much to your own products. 


BRIMAR everywhere 


epandebie the lalve of Vedue 
BRIMAR RADIO VALVES 


Srondard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND 
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REGIONAL 
and LOCAL 
Communications Aw 


Hedilon 
H : F. un¥. H. F. (o" > rm.) 


Re difon H I radio-telephones have for years 


provided reliable, efficient communications for 
civil authorities, Police and Defence services in 


tnhany countries throughout the world, This 


experience is now backed by a new comprehensive 


range of H.F. and V.H.F. transmitter-receivers 


lor complete regional and local networks in all 


kinds of terrain. 


The Redifon GR.262 8 watt V.HLF. 


fixed station, 


The Redifon GR.260 6 watt V.H.F. 


Mobile radio telephone. 


JuLy, 1955 


The above illustration of the Studio Console Model BTR.2 shows how 


completely separate and self-contained units can be quickly and easily removed for servicing or replacement. This method 


of construction enables individual units to be supplied separately or combined for specialised applications. Overseas enquiries 


for fully descriptive literature should be addressed to:— 


E.M.I. INTERNATIONAL LTD. (One of the E.M.1. Group) 


Hayes, Middlesex, Engia Te tha 
intand Telegrams: Emitron, Telex, London. Cables: Emigiobe, London 


er ‘ ‘ F e 
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THE 


J or 
L ncomparable 


x perfection * 


and 


x fidelity x 


in 


A 5 TRADE 
i GNSs. ENQUIRIES 
TAPE RECORDING COMPLETE INVITED 


MAGNETIC RECORDER 


Meticulously recording every tonal facet with complete mastery, Simple, absolutely reliable, rugged, compact, lightweight, 
the ‘* Concertone "’ tape recorder will give you the ultimate and easily portable, the “‘ Concertone"’ will, wherever 
istening pleasure that comes from superb music faultlessly there are sounds to be recorded, serve faithfully, earning, 
recorded and reproduced. justly, unqualified praise ‘or its faultless performance 


Manufactured by the company in its own precision machine 
shop, the tape mechanism employs three motors and a 
special design servomatic brake. The brake not only locks 
the spools securely during transit but, of greater importance, 
t is completely free from fade, being self-compensating for 


The ‘‘ Concertone "’ will re-create, in the home, the true 
mage of the original performance. Whether it be Solo Violin 
or Oboe, or a Full Organ with its demanding power and range, 
the *‘ Concertone " with its wide frequency response, and 


extended dynamic range. will satisfy the connoisseur of fine 


wear. Unique is the provision of a mechanical interlock 
music which prevents faulty operation 
All Export enquiries to :— ASK YOUR DEALER FOR 
BARNETT SHIPPING CO. A LEAFLET. IN CASE OF 
25 MONUMENT ST., Entirely Manufactured by DIFFICULTY WRITE 
70 BREWER STREET LONDON WI TELEPHONE - GERRARD 3376 
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ELECTRONIC DE 


OF INTEREST to all engineers, this new publication 


forms an invaluable reference to current G.E.C. electronic 
products suitable for such industrial applications as 
control instruments, scientific measurement, counting, radio-active 


indication yhotoelec tric alarms and indic ating devices and 
I 


electronic relays and voltage stabilisation. The technica 
information which includes ratings, dimensions, base connection 
diagrams and screen characteristics, enables the potential 


The contents include: user to choose the device most suitable 


for a particular application. 


Barretters 


Cathode ray tubes 


instrument and special types) 


Electrometer valves 


Geiger Muller tubes 


Photoelectric cells 


Photoelectric industrial aids P 


Semi-conductors 


Voltage stabilisers 


Write to 


OSRAM VALVE AND ELECTRONICS DEPT. FOR OV 2507| 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


Pppd ee ORO NS SNAG pro 
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a 50 Watt 


V. ll. FF. 


FIXED STATION 


This Pye VHF Fixed Station is designed for service 
anywhere in the world. Robust, simple to operate 
and of small dimensions, it is specially suitable for 
point-to-point Radio Links or for mobile schemes 
In the aeronautical band it provides a most 
efficient ground-to-air control station. 

The equipment can be supplied with or without 
remote control facilitie: 
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Telecommunications 


CAMBRIDGE f ENGLAND 
. a ae eee. 
Pye (New Zealand) Ltd Pye Canada Led Pye-Electronic Pry, Led | Pye (ireland) td 
Auckland C1, New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 
Pye Radio & Television (Pry.) Led Pye Limited Pye Limited | Pye Corporation of Amer 
Johannesburg Mexico City Tucuman 829 270 Park Avenue 
Abrien Buenos Aires | New York 


— 


PYE LIMITED ee CAMBRIDGE °° ENGLAND 
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Whatever the recorder 


Choose— 


A NEW 


LOW COSI HIGH QUALITY 


MAGNETIC RECORDING PAPER BASED TAPE 


@ MANUFACTURED BY ONE OF THE COUNTRY’S 
LEADING POWDER METALLURGICAI ; 
LABORATORIES 


MIRROR SMOOTH 
REDUCE FRICTION 


FINISH DESIGNED 
AND WEAR ON HEADS 


rO 


EMBODYING QUALITIES FOUND IN THE MORI 
EXPENSIVE TAPES 


7" DIA. IMPROVED UNIVERSAI 
PFAINING 1,200 FEET 


SPOOL CON- 


@ LET THIS NEW TAPE “SPEAK FOR ITSELF” 


| i WITH FULI 
RETAIL PRICE A FRADE DISCOUNT 


En quiries to:— 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL VWVWORKS °* SILK STREET + SALFORD 3 + LANCS 
LONDON OFFICE : MACNET HOUSE - KINGSWAY WC 2-7) Jemole Bor 4669 


A Subsidiary of THE GENERAL ELECTRIC COMPANY LID. OF ENGLAND 
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When is this 
WOT 
rectifier? 


The answer, of course, is when it’s a UNISTOR 


from that useful range of asymmetric 
resistors made by Standard. SenTerCel Unistors have 
a wide field of application in electronic circuits, par- 
ticularly those associated with digital computors and 
other equipments of a similar nature. 


Four current ratings are at present available... 0°25 mA, 
1'SmA, 7mA and 10mA at various D.C. voltages 
between 20 and 100V. 


Here are some specimen data 


D.C. Current Rating in Max 


Maximum Maximum — 
Unistor Ambient Temp Continuous Inverse Instantaneous Inverse oon Jee Voke’ ne 
C 58°C 71°C D.C. Voltage D.C. Voltage 
mA mA Volts Volts pt 
| Qui 0°25 025 20 56 20 
| 
Q3 1 15 15 20 56 65 
O61 7 3 20 56 500 
O81 10 4 20 56 1,000 


SexTerCed UNISTORS 


(asymmetric resistors) 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2 


RECTIFIER DIVISION: Edinburgh Way - Harlow «+ Essex 
Telephone : Harlow 26811 


Telegrams : Sentercel, Hariow 


JuLy. 1955 


Wiretess Wor_p 


RCA’s new design sets Tomorrow’s 
Standard for radio telegraph transmitters 


%& SAVE MONEY on per- 
sonnel training — extremely 


simple to operate. 


% SAVE MONEY on instal- 
lation — self-contained, fac- 
tory-wired unit.** Occupies 
smallest possible space. 
Building alterations unnec- 
essary. 


% SAVE MONEY on opero- 
tion. Tube, power and de- 
preciation costs are extreme- 
ly low. 


latest multigrid tubes for self-neutralization 


NEW RCA ET-18 15KW radiotelegraph transmitter us 
rV or other 


Ideal harmonic suppression (no interference with ignal exceptional circuit stability. 


Revolutionary Advance in Frequency- wired except for one external power trans- 


Shift Telegraphy—RCA’s years-ahead 
ET-18 15KW 
liable, versatile 


to convert it for LOKW broadcasting, AM 


or single sideband telephone 


former, the entire unit occupies only 25.8 


transmitter — efficient, re sq. ft. of floor space—may be located in 


\ modulator is available existing building without expensive alter- 


ations. With minimum instruction 


non- 


telephony technical personne lcan operate the ET 18. 


and telegraph transmission, The ET-18 
proy ides full power output over the entire 
3.2 to 24 me range. There are only three 
radio-frequency power stages between 
the 2-watt frequency-shift keyer and full 
power output; and all power amplification 
is at operating frequency. 


**Lowest cost. Self-contained and factory- 


RCA BUILDING 


RCA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


30 ROCKEFELLER PLAZA, NEW YORK N.Y., U.S.A. 


It requires attention only when frequency 
is to be changed. And the total number of 
components has been decreased, reducing 
your replacement problems. Difficult-to- 
service mechanisms have been eliminated. 

As a long-range investment, the ET-18 
has no peer. For complete information, 


see your RCA distributor or write: 


— 


f Cat. No. 3505D 


5 ¢ Five element array with 
’ cranked mast and NEW 
re cee | type chimney lashing 
i equipment 
Ls 


List Price 67)-. 


| 
| i) 
Cat. No. 3302D 


Three element ar- 
ray with cranked 
mast and umversal 
surface mounting 
bracket 


List Price 42/6 


exp 


Cat. No. 359 IC 


Five element ar- 
ray with swan- 
neck mast and “*U” 
bolt grip for fitting 
to existing masts 
from tin. up to in 


List Price 52/6 
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ANTIFERENCE 


BAND 3 
AERIALS 


... Lead the way in Quality 
and Economy! 


Illustrated are 5 of the 16 new aerials now available for the 

reception of Band 3 transmissions in Channels 8 or 9 and 

at prices that reflect the careful planning and thought that 
has gone into their construction! Our wide experience gained from 
Antiference factories on the American continent has played a large 
part in the development of this completely new range of aerials 
designed for efficiency—with economy. All the fine features of the 
Antiference Band | range are incorporated in these models; they 
are easy to instal, being fully pre-assembled and aligned for peak 
performance on the Band 3 frequencies 

When ordering, please quote Channel for which aerials are required 

E.g., CAT. No. 350/2D quote Channel reference here 
The complete ANTIFERENCE 
Indoor and Outdoor, Band 2, 
“Addex ” 


range includes aerials for Band 1, 
Indoor and Outdoor, and several! 


Units for converting existing Band | aerials to dual Band 


reception. 
| ] 
4 
. Att 
/ “eee 
| | | 
Hd | 
Cat. No. 3102/7H 
Cat. No. 31816G , = Ten element arra 
I t ' “a with lin. mast caf 
oes "0 ‘lin pale a o 12ft. mast and heavy 
‘ iT , - a oe j io "rh dut double chimne 
4 Oft. mast and he ve 
a dut nol ese ashing equipment tyf 
ashing equipmen p ’ 
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List Price 134 


List Price 1786/6 


ANTIFERENCE 
Bicester Road, Aylesbury, Bucks 


LIMITED 
Telephone. Aylesbury 1467/8/9 
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone : LARkswood 4366/7/8 


The Advance type B4 is a tried and 
proven generator which is essentially 
simple to use. One special feature 

is the accuracy of the R.F. 

output over the entire frequency 
range, achieved by the use of a crystal 
voltmeter and the subsequent 
elimination of all circuits 


having poor frequency characteristics. 


MODEL A 100 kc/s—80 Mc/s in six bands 
MODEL B 30 kc/s—30 Mc/s in six bands 


Calibration accuracy of both models is +1% 


ADVANCE TYPE B4 


Nett price in U.K. £60.0.0 


Full technical details in Folder WII 


Advance 


signal generator 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8 


ae penne! 


— 
ep. ; codmnans 
yee. 


| “ipeaken 


J 


Top Row, L. t h ly-in t-in., 5-in., G-in., 6-in, Fp Vi & A Mi 


Inverted, 8-in., 10-in 


Bottom Row, L. to R: T-in 4-in, Elliptical, 10-in, 


6-in Elliptical 12-in. Audiom @, 12-in TE L E Vi S | ON 
Goopuans facture f tb be ieee wn RADIOGRAM 
range of loudspeakers in the World. The units in the “ com PUBLIC ADDRESS 


mercial ” range, some of which are shown above, are made to the 
same high standards of quality and excellence of design which have 


for so long been associated with Goodmans tradition of excellence. 


Goodmans LOUDSPEAKERS WITH A MESSAGE OF PERFECTION 


Literature is available on Goodmans Commercial Loudspeakers, | guigeteeets sere ensPat + ray 
High Fidelity Loudspeakers, Crossover Systems, Bass Reflex 8 To: GOODMANS INDUSTRIES LTD 1 
Cabinets. The coupon will bring you the informa- ‘ Axiom Works, Wembley, Middlesex + 
tion you require. ' ‘ 

8 / am interested in 1 

H ' 

. ‘ 

: ' 

GOODMANS INDUSTRIES LTD. o Name 5 
AXIOM WORKS - WEMBLEY © MIDDX - WEMBLEY 1200 8 Address ; 
5 , 

* : ‘ 

U.S.A. AGENTS ;: ROCKBAR CORPORATION NC 8 wwi7/ss Please write in block capitals 

215, East 37th Street, New York 16 buescestatinbwewantad 
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MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


The MINUET 
ALL-TRANSISTOR HEARING AID 
This 4-stage Resistance Capacity Coupled 
Transistor Amplifier has a crystal micro- 
phone and is powered by the small Mallory 
cell Type RM625. It is, we believe, the light- 
est, slimmest and most elegant 4-stage 

Hearing Aid in existence. 
*% Weighs only ljoz. complete. 


Can be worn by ladies in the hair; by men, 
behind a coat lapel or necktie. 


* 

*% The single battery lasts approx. 200 hours. 
NO high tension battery required. 

* 


Two-position Tone Control; ample volume 
for the majority of the hard-of-hearing. 


MULTITONE ELECTRIC CO. LTD. 


223-227 St. John Street, London, E.C.I. 


- NEERS nm 5. 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


Over the past few months we 
have devoted our space in this 
journal to an item by item descrip- 
tion of our major products. 


Whether you require a com- 
plete sound reproduction equip- 
ment including everything from 
the pick-up to the loudspeaker, or 
whether you require only one 
item, whether you require your 
old radiogram cabinet to be fitted 
with up-to-date equipment, or 
whether you require a long-play 
record in mint condition, we are 
always at your service. 


Why not write today for 
details of our sound reproduction 
equipment and our long-playing 
record postal service? 


Full details and illustrated 
literature sent free and post free on 
request to:— 


H. A. HARTLEY CO. LTD. 
HAMMERSMITH ROAD, 
HAMMERSMITH, LONDON, W.6. 


Telephone: RIiVerside 7387 


Special Note for Overseas Dealers: 
If you require any items of 
communication equipment and are 
not already served, our Pur- 
chasing and Export Departments 
can help you. Let us know your 
requirements 
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new world-beating 


‘SCOTCH BOY’ 


 extra-play 


magnetic recording tape 


iI90m 


THE FINEST BASE-FILM EVER MADE 


The astonishing new polyester base-film for ‘Scotch Boy 
190M,’ is so much stronger than other tape bases that it can 
be made 33) thinner— and still be stronger. This means 
Tough, thin, you get 50", more length—and §0°,, EXTRA PLAYING TIME 
on the same-sized reel 
Polyester film is a naturally limp and flexible material, 
and is little affected by temperature and humidity changes 
‘Scotch Boy 190M’ tape conforms snugly to recorder heads 
GIVES is easy to handle, winds trimly, and tracks smoothly. It 
has an indefinite life in storage, and is an ideal tape for 
archive purposes. 

U P TO The new and potent oxide coating of ‘Scotch Boy 190M’ tape 
gives clear, crisp reproduction of every frequency in the 
audible range. High-frequency response shows a specially 

6 Hi oO U RS notable improvement. Output variations from reel to reel and 


within each reel are remarkably small and, as with all Scotch 
Boy tapes, background noise is negligible. 


polyester base 


NEW THIN COATING 


PLAYING 


THE WORLD'S FINEST TARE 
‘Scotch Boy 190M’ has been developed and produced in 


Ti AE Britain by the 3M Company. Its appearance in Britain is its 
first appearance in the world. This is a landmark in the devel- 


opment of tape recording 


A — packs 1,800 feet on 


normal |,200-foot reel 


‘SCOTCH BOY’ 190m 


MAGNETIC RECORDING TAPE 


with polyester base 


MINNESOTA MINING & MANUFACTURING CO. LTD 
LONDON, BIRMINGHAM, MANCHESTER AND GLASGOW. 
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CORDIALLY INVITE ALL HIGH-FIDELITY ENTHUSIASTS TO 


vistt our Regent Street showroom 


tw We can offer direct, com- 
parative demonstrations 
—under identical condi- 
tions——of the accepied 
best in high quality audis 
amplifiers and leoud- 
speaker» 


- 


Demonstrations of high fidelity equipments eH P. TERMS & K 
Daily 10,30 a.m.-~5 30 p.m AVAILABLE . . PA RTN ERS LTD. 
Saturday 10.30 a.m.——12.30 p.m 229, REGENT STREET, LONDON, W.!. (ENTRANCE HANOVER STREET) Phone: REG 7363 
eee ee 


“WILLESDEN” TRANSFORMERS 


fot Al 


ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


HEPHERDS BUSH, LONDON W leleph 


aie 
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with Ferroxcube pot cores 


WHAT 


AL 
1 High performance combined with small size and light weight. 


} Hi 


2 Designed and built to customers’ individual requirements, 


WAH 3 Long term stability, even under conditions of temperature variatior 


High quality electrical filter units built around Ferroxcube cores can now 
be supplied to communications equipment designers’ individual specifications 
These filter units have significant advantages over comparable types designed 
without the use of Ferroxcube, particularly in the frequency range 300 c/s 
to 500 ke/s. For audio frequencies the use of Ferroxcube cores permits 
the winding of compact coils with very high inductances. This results in a 
considerable reduction in the size and cost of the associated condensers and 
hence of the filter unit as a whole. The high Q values obtained for a 

| given volume, especially above 10 kc/s, enable sharp cut off characteristics 
and low pass-band losses to be achieved, while negligible stray flux 
facilitates the production of compact and mechanically robust filters. 
Electrical filter units are among a number of high quality components 
now being made available by Mullard. Full details of the complete series 
of components will be gladly supplied upon request. 


_ Mullard 


| — a 


‘Ticonal’ permanent magnets 
Magnadur ceramic magnets 
Ferroxcube magnetic cores. 


| MULLARD LTD COMPONENTS DIVISION CENTURY HOUB6BE SHAFPTESBURY AVENUE 4 
| itd (M1453) 


GOS Bae 
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SOLDER INSTRUMENTS 
for MINIATURE and 
SUB MINIATURE WORK / 


by 


a LE 
(Regd Trade Mart) 


BIT 


Illustrated 
ListNo.70 
(Actual Size) 


SPECIAL FEATURES 


1. Traditional British 


quality. 
2. Designed tem 


peratures. 
3. Weight 2 oz 
(excluding flex) 


4. Length Bin 


5. 18 watts. 

6. Practical tem 

perature for 

highclass solder 

jointing. 
Models 

Supplied in all to 

volt ranges cover all fields 
of the 


Radio, TV. and 
Electronic Industry. 


For all Soldering 
Instruments 
and 
Allied equipment, 


WRITE TO:— 


AIDCOLAR 


(Rage Thode Mort) 


Head Office and Sales 


GAUDEN RD. 
CLAPHAM HIGH ST. 
LONDON 


Telephone 
$.W.4 macauLay an 


WIRELE 
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an open 


» Kida hin leas 


to all manufacturers 


oO 


Photo Flash Equipment 
Deaf Aids 


Private Telephone 


installations 
Amplifiers 


D.C. Power Units 
Spot Welding Equipment 
Test Gear 


Magnetisation Equipment 


You are invited to regard the TECHNICIANS 
at DALY as a part of your own technical staff. 


Non-standard components are invariably a source 
of worry, therefore the Electrical Industry find the 
DALY “ made-to-measure ” service for individual 


requirements specially helpful and a great time-saver 
For URGENT problems a telephone request 
will bring us post haste to your factory for consulta- 
tion without obligation—and you will find our 
readiness to help both valuable and economic 


DALY ELECTROLYTICS for ELECTRONICS and 
COMMUNICATIONS ... MOTOR START 
RADIO and T.V. ... are in great demand throughout 
the world send for appropriate pamphlet 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTD., WEST LODGE WORKS, 


THE GREEN, EALING, LONDON, W.5 


Phone : EALing 3127-8-9. Cables ;: DALYCON, LONDON 
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JUST NEW TAYLOR 
| RELEASED! VALVE TESTER 


Model 45c 


A Comprehensive valve tester which may be 
used to measure the mutual conductance of most 
types of British, American and Continental 
receiving valves. Measures for over 4,000 
different valves 

TESTING FACILITIES 

Mutual Conductance. Two ranges; 0-3 
m A/V and 0-15 m A/V. 

Cathode Leakage. Tests for Heater/Cathode 
insulation up to 10 megohms, with heater hot. 
Emission. Rectifiers and Diodes may be 
tested for emission. 

Inter Electrode Shorts. Short circuits 
between electrodes are shown on the meter. 
Heater Continuity. Meter Indicates con- 
tinuity of heater or filament 

Gas Tests. Press button “ gas’ tests shows 
abnormal positive or negative grid current 


r'V tube adaptor to check most tubes can 
be supplied separately 


Price £27-10-0 Prompt delivery 

Taylor TV Sweep Oscillator AVAILABLE ON ADVANTAGEOUS H.P. 
rERMS 

Model 92A 

For Band III and F.M. Alignment 


Covering Band ITI 
Frequency-modulated oscillator designed 
for the rapid and accurate alignment of 
TV receivers. Also suitable for check- 
ing band pass amplifier and for align- 
ment of F.M., receivers. 


Frequency range: 5-250 Mc/s. 

Frequency deviation: Continuously variable 
to approx. 15 Mc/s. 

Output: 40 microvolts to 2 millivolts con- 
tinuously variable. 

Freq. Mod. Substantially linear to 6 Mc/s. 
sweep width—less than 10%, max. sweep. 

Sweep: Sweep voltage continuously variable 
to a max. of 300 v. R.M.S. 


Cash Price £30,-- Prompt Delivery See them all on STAND 27. Block A. 


, is GR het British Instrument Industries Exhibition 
AVAILABLE ON ADVANTAGEOUS June 28-July 9 


H.P. TERMS 


Separate leaflets giving full technical details 


available All other Taylor Instruments 
available on H.P. Write for catalogue and 
Ory details of H.P. terms. 


: ELECTRICAL INSTRUMENTS LTD. 


MONTROSE AVENUE, SLOUGH, BUCKS Telephone: Slough 21381 Cables: Taylins, Slough. 
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Make the most of F.M. with 


Equipment 


i 


Specialists in High Quality Reproduction for over 20 years 


THE A.10 AMPLIFIER THE F.M. 56 TUNER 
Output: 10-12 watte Ultralinear Coverage: 85-05 m 
Distortion: 0.1 total harmen at 

% watts Image Rejection: 26 4B 


Peeqneney Response: within | 4B 1 ur on: 60 4B 
cys Rejecti 
Output: 3 volte rms 
CONTROLS ‘ ‘ 
ermesbility ¢ 
Cireult ining 
a. Inputs position Freedom from drift. 
2 Equaliser 4 position Peo é 
At Ai mit 
Filter“ position with ballt-ir Phi lo oe muting 
rumble filter or ao — Goce Wiow Magic eye tuning 
Presence Control 


Treble, Lift and cut giving + 15 The iatest type e ‘ “1 . 
Bass / 4% -continuously variable EOC 85, EP 65, EABC 80, 5 3 positive supply socke 


AMPLIFIER £€19.15.0 We consider that these two units used in £21.0.0 


FM. 56. 


contro. unit £9.15.0 conjunction, will (with the co-operation of (ine. Tax) 
Demonstrations at your low al the B.B.C.) give you the last word in quality 
High Fidelity specialists, or at reception. The control panels of both are All our models are sold under 


our showreoms in Holloway 


Special High Fidelity demon- the same size (93 5{) and finished in seeetenesege |: Arar 
strations each Thursday even- Florentine bronze; and will look well to- . 


Prices include Purchase Tax, 


ing from 7 pm. If you are gether in your cabinet. An A.M. Tuner ;,;,, 


unable to visit us please write Purchase facilities are 


for booklet “W.T.L.” to match will be available shortly. available 
ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7 Telephone: Noth 3213 


A.F. attenuator 


SCIENTIFIC and 
INDUSTRIAL 


Series P. Recorders 


MAGNETIC TAPE RECORDERS 


First introduced in Multi- Wow and Flutter are at a satisfactory low level (0.2% Peak to Peak at 7.50” per sec.) 
Channel form as an while a signal displayed on an oscilloscope at 12,000, 13,000 and 14,000 cycles shows 
airborne instrument for a “clean” trace with very little high frequency F/atter component The wide frequency 
‘train gauge recording, this + 3dB 70 to 14,000 cycles 
Series has provided ma (3 6dB 50 to 14,000 cycles 
invaluable data on the closely to the original signal when recording from a high quality input source. In 


) permits a playback response which approximates 


performance of high power cases where a very high record to playback tape speed accuracy is required, the Frequency 
jet engines at operational 
heights and speeds. Now, 
since its introduction as a 
single channel recorder it is 
finding an ever-increasing of less than 0.1%, the record level meter being used in this function as the error 


Injection Control permits a short signal of a known frequency (normally 50 cycles) to be 
made on the tape before recording, this is “* beat ” back by means of the variable tape 


speed control at the commencement of replay, giving a record to playback accuracy loss, 


application not only in signal indicator, The inching control, now fitted as standard on all Reflectograph in- 
research and indusiry, but struments, permits rapid shuttling of the tape between spools and brings the tape to 
among music lovers because 
of its wide frequency range, 
impressive performance 
and a number of exclusive Tape Records to be realised. 
features found only on 
this instrument For full information on the Reflectograph Range write to the Manufacturers 


RUDMAN DARLINGTON (ELECTRONICS) LTD 


Wednesfield, Staffs. Tel: Wolverhampton 31704 


a smooth stop before the mechanical brakes are applied, All Reflectograph Recorders 
conform to the C.C.1.R. recommended specifications and permit the full quality of 
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Features that the enthusiast will appreciate 
nominal speeds, 78, 45 and 334 ¢.p.m 


heavy balanced turntable, and the very fine degrees of speed contro! available 
Flutter have been reduced to less than 0.2 


are the suppression of switch clicks, the extra 
according to the motor pulley fitted 


Each of the 


Wow and 
respectively 
washers 


instruction 


can be adjusted by approximately 24% 
and less than 0.05% 
is equipped for dual voltage ranges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles 
is fully tropicalised and is supplied complete with pla 
all fixing screws 


template and 
Supplies ore limited, see your dealer now 


The mode! 
The 30! is finished in quality grey tone enamel 
ic stroboscope 


manual 


special grease 
GARRARD ENGINEERING AND MANUFACTURING CO. LTD. 
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SPECIFY 


AERIALITE 


The wide range of Aerialite aerials 

includes types for television, radic 

and f.m. reception Our long 

experience in this specialist field 

enabl to market acrials of extra 
high efficiency which giv ci of trouble-free service For 
example, ther no equal to the Dublex T/V aerial in terms of 
forward gain ad bandwidth at the low price of 
£4/8/6 There ar th aerials in the range 
send for details Retail pri re fr 1 13/6 


nluable additions to thé 

a sory range are the Part No. 16 

oaxial plug and the Part No. 169 

In-line attenuator The plug is of 

three-piece construction and is 

easily fitted to the semi-airspaced and standard types of coaxial 

cables The In-line attenuator svailable in five types, 6dB 

124B, 18dB, 24dB, and 36dB and carries plug and socket ends 

It may be instantly inserted in acrial down-lead. Other acces 
sorics include plugs, sockets, lightning arrestors, brackets, et 


A new type of T/V down-lead ha 

recently been introduced under the 

trade mark of Acraxial Thi 

ible has lower attenuation than 
solid types and yet is available at the same price (9jd. per yd 
retail price Other t svailable im fide twin feeders 
(screened and unscreened) {i ohm and 300 ohm applications 
as well as 50 ohm and 75 ohm coaxials with solid and semi 
airspaced insulation. A special low capacity cable for car radio 
acrial connections, etc., is also manufactured 


Acrialite connecting wires are being 
increasingly used in the radio, T/V 
and electronics industry due to th 
fie ity, wide colour range and low 
t Chermoplastic insulation en 
sures a higher dielectric plus the advantages of greater mechanical 
strength, fire resistan and permanence Aerialite connecting 
wires are casy to handle ; to strip and save valuable tim« 
on the production floor nd for leaflet and prices 


Acrialite relay cables have been 

designed and manufactured to 

provide efficient and permanent 

installations for sound and broad 

lay networks To meet thes 

exacting requirements these les have the minimum of attenua 
tion combined with high mechanical strength The range 
includes single and double star qua ingle polythene insulated 
flat twin Fig. 8 and sing copper taped relay cable: 


Television relay cs 1h Valladk 


DAI and PAI-8 meet the 
both multiple outlet and 
ndividual aerial distribution and 
amplification Model DAI will 
pr ¢ unity gain with at least 
30 T/V receivers operating and u pecification includes hea 
duty power pack, neon indicat two stage, gain control, two 
independent coaxial output The size is 16}in. x 6in. x 7hir 
Type PAI is avilable with up to eight coaxial outlets and 
suitable for showroom or demonstration purpose 


YOUR ENQUIRIES INVITED 


COMPLETE SATISHACT/ON 
WITH 


AERIALITE 
PRODUCTS 


AERIALITE LTD . STALYBRIDGE . CHESHIRE 
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WHY ENGINEERS SPECIFY 


potentiometers -— 


‘Egen Potentiometers are based on long experience of 


requirements of television and electronic equipment 
manufacturers. In design, dependability, accuracy and 
freedom from wear they are outstanding, but, above all, 
they are completely NOISELESS. 


DUAL POTENTIOMETERS 
with concentric operating 
spindies. The new Egen 
Dual Potentiometers in- 
corporate all these out- 
standing design features 
— multiple contact 
rotors, smooth easy 
movement, thorough 
screening between sec- 
tions, plus a convenient 
soldering tag for earth- 
ing screened connec- 
tions on each metal case. Switch and Potentiometer soldering tags 
are of high-grade brass heavily silver plated for easy soldering ; they 
are positively located and withstand soldering heat and bending 
without loss of rigidity. Control spindles can be supplied to suit 
customers requ‘rements 


PRE-SET POTENTIOMETERS. Com- 
pletely enciosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver plated for quick sol- 
dering. Fully insulated spindles 
with integral contro! knobs. Tap- 
ped for 2-hole 6 B.A. fixing on #” 
centres Type 126 wire-wound. 
Type 127, carbon 


STANDARD CARBON POTENTIO- 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistance element, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol- 
dering tags are heavily silver 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action 


PRE-SET RESISTOR. This has a wire-wound resistance element, 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle fitted with a knurled and slotted knob. This 
component is smooth and 

noiseless in action and is 

designed to meet the many 

and varied requirements of 

the Electronic Industry 

Egen pre-set resistors can 

be supplied in multi-bank 

assemblies to suit individual 

requirements. There are 

also twin-track models, and 

types with an electrically 

divided slider, giving adjust- 

ment on two resistors with 

one operation 


EGEN ELECTRIC LTD. Charfleet Industria! Estate, 
Canvey Island, Essex - Phone: Canvey Island 691/2 
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TAYLOR TUNNICLIFF 
TAY LAG GIG LGGLGIGG | 


- 


¢ Makers yf : 7 » celain ° isulalion 
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Ceramics 


ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS . 


A SERVICE WHICH TT HAVE DEVELOPED 


AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 


THESE TT INSULATORS PLAY AN 
IMPORTANT ROLE IN ELECTRONIC 
DEVELOPMENT. 


TAYLOR TUNNICLIFF (REFRACTORIES) LTD. 

ALBION WORKS + LONGTON ~- STOKE-ON-TRENT 
Telephone : Longton 33122 

London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951/2 


52 Wiretess Wor_p Jury, 1955 


New ARCOLECTRIC SIGNAL LAMPS 


accessible from front or rear of panel 
The domed plastic lens surrounded by a 
polished chrome bezel gives a most 
attractive panel appearance. This holder 
can be fixed in a single }” hole 

The mains voltage signal lamp S.L.88/N 
is supplied complete with an M.E.S. neon 
tube and a suitable series resistance 


Write for Catalogue No. 128 


ARCOLECTRIC 


SWiTCHeES- tTo 


For Low Voltage or Mains 

iMustrated are a few signal lamps taken 
from our wide range. The insulation ol 

every Arcolectric signal lamp will resist 

a flash test of 1,500 volts A.C 

The SL.90 illustrated here is a typical 

Arcolectric low voltage signal 

lampholder. it is designed to accept 

popular MES. bulbs. The bulb is 

$.L.88/N 


5.82 S192 
CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES) 


TT) BE SURE OF SUCCESS IN RECEIVING 
MAXI-Q FM. PROGRAMMES BY BUILDING 


eco THE "MAXI-Q” F.M. FEEDER UNIT. 


Pull constructional details, Point to Point wiring diagram and alignment 
instructions are given in our Technical Bulletin DTB.8, price 1/6. The 
guaranteed components described below have been acclaimed by thousands as 
the finest obtainable 

P.M. SCALE. A bronze finished scale with yellow markings (0-20 Log) is 
now available for use with all types of F.M. Tuners or Receivers. Consisting 
of Metal Scale, Pointer, Cord Drive Spindle, Pulleys, 24in. Drum, Cord and 
instructions for the assembly of the cord drive. The Scale measures 5fin. * 3in 
and is for a cabinet aperture of 4in. x liin. Price 9/-. 

RATIO DISCRIMINATOR TRANSFORMER 10.7 Mc/s. Ref. RDT.1. 
A 10.7 Me/s transformer for use in ratio discriminator type circuits. Can size 
lfin. square x 24in. high. Secondary winding of bifilar construction. Iron dust 
core tuning, polystyrene former and silver mica condensers. Price 12/6 each 
PHASE DISCRIMINATOR TRANSFORMER 10.7 Me/s. Ref. PDT.1. 
A miniature 10.7 Mc/s, transformer for use in frequency modulation detector 
circuits where the limiter/Foster-Seeley type of circuit is employed. Designed 
for carrier deviation of + 75 kc/s. Qk = 1.5. Wound on black Bakelite former, 
complete with iron dust slugs and two 6 B.A. threaded fixing holes on .532in 
centres, Screening can ljin, x 13/16in. square. Price 9/- each 

LF. TRANSFORMER IFT.11/10/7. 

A miniature I.P. Transformer of nominal frequency 10.7 Mc/s. The transformer 
is primarily intended for the LF. stages of frequency modulation receivers and 
converters. The Q of each winding is 90 and the coupling critical. Construction 
and dimensions as PDT.1. Price 6/+ each 

LF. TRANSPORMER IPFT.11/10.7/L. 

As IFT.11/10.7 but with secondary tap for limiter input circuits. Price 6/- each 
GENERAL CATALOGUE covering technical iahometion on full range of 
components, 1/+ post free. Obtrainable from all reputable stockists or in case of 
tifficulty direct from works. 


DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: ‘ Osram "912" and * Mullard” “5-10” Amplifier Chassis and Bronze finished Front Panel Price 21/- each 
The *' Practical Wireless " ‘' Pury Pour” uses the “* Maxi-Q ” Yellow (3/11) and Green Chassis Mounting Coils (4/9) (please state frequency 
range when ordering). Also available are the ‘* Fury Four” Chassis and Paxolin Front Panel, 19/6. Long and Medium Wave T.R.F. Coils, 
wound on Polystyrene Formers, 9/- per pair, IFF.1, improved 465 Kc/s. L.F. Filter, wound on Polystyrene Former, 4/1. 
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RADIO HALTRON TUBES 


HALTRON 


Part of our service is to anticipate the forward demand for radio 
tubes, and especially new types. You will be well aware that 
during the last year many new types have appeared and the 
demand for these has exceeded all estimates, with the result that 


great shortages of many types have arisen 


Thanks to considerable foresight and careful planning we are in 
the enviable position of being able to offer ex stock those types 


that are in short supply. 


From our unique and comprehensive stocks of over 2,000,000 
tubes of British, American and European types we can satisfy your 


immediate demands. 


For even better service we have installed the Telex System, the 


number being 2-2573. 


Let us have your enquiries which will receive our immediate 


attention. 


HALL ELECTRIC LTD 


HALTRON HOUSE, 49-55 LISSON GROVE, 
LONDON NW1. 


‘ Cables Hallectric London 


HALTRON 
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TAPE RECORDER COMPONENTS 


AND ACCESSORIES 


coeeepeeeeccett} me () 2 Y ee 


TAPE DECKS 
MARK IU SERIES 


Technicaliy identical with 
the world-famous Deck 
supplied, in bulk, to Recorder 
Manufacturers. With 8.5.5. 
sense of tracking, it is fully 
approved for playback of 
pre-recorded tapes. List 
Price remains at 22 gns. 


Model 6 
Mode! 6A 
Mode! 9? 
Model 12 


= Details of complete recorders incor- 


~~ 
~ 


porating the TRUVOX Tape Deck are 
available on request. 


A \ 
y MK The full range of Truvox Tape 


Recorder Components and 
1 P 
(ACTUAL SIZES SHOWN) J prope 


Accessories is listed below—send 


0 R Yy X 1 for fully descriptive leaflets. 


MINIATURE SOLDERING INSTRUMENTS 
HEATING-UP TIME 30-45 SECONDS 

British made and designed for production line performance. TAPE DECKS - AMPLIFIER - RADIO 
pied] gaan VOUM® | Diharar | Weae |Prie |B! | JACKS - FOOT CONTROL - TELEPHONE 
en fps me) a | ADAPTOR - MONOSET & STETHOSET 
aL Wnt nme 2 HEADPHONES - CORNER DIFFUSION 
9 | G3 wees 6 12 of 24 a sale , . SPEAKER 
ry isos wf - a. 25/- 


a secy | ,Mile lecuien | ani | S08 T R U Vv Oo X L I M I T E D 


(1.6 mm.) bit 
Sales Office: 15, LYON ROAD, HARROW, MIDDX 


6 
ANTE 3 TOWER HILL oo — on Tel.: Harrow 9282 


LONDON-E.C.3 * Astestin Landen *’ Tech. & Service Depes.: 328, THE BROADWAY, STATION ROAD, 
j HARROW, MIDDxX Tel.: Harrow 4455 
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SAVE YOURSELF A RUSH 
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Nearly zero 


hour!! 


INDEPENDENT TV 

BEGINS 
IN 

SEPTEMBER 


Urge your TV customers 


to convert now! 


NO-ONE WANTS to turn down business, but 
you may find yourself in that situation 
when independent TV begins —unless 
you urge your customers to convert now! 

We are doing our bit with a big adver- 
tising campaign which is now running. 
Big spaces in London evening and sub- 
urban newspapers, posters in the Under- 
ground, leaflets for your counter, and 
windowbills —all these are telling your 
customers about the forthcoming pro- 


grammes: most of the biggest names in 


the entertainment world will be appear- 
ing regularly on the new station. We are 
telling viewers, too, to come to you with 
their enquiries. 

But you know what people are like for 
putting things off! So warn your cus- 
tomers that they may miss the first months 
of the new programmes unless they take 
steps now! 

The new station will bring you plenty 
of new business—make sure now that 
you can cope with it! 


ASSOCIATED BROADCASTING COMPANY LTD - ASSOCIATED-REDIFFUSION LTD 
THE LONDON PROGRAMME COMPANIES 


Can you accept 
orders for 
conversion work 
now P 


There will shortly be a heavy 
demand on your skilled 
labour for conversion work 
May we suggest you look into 
whether you are ready for it 
with the necessary labour 
know-how and equipment 


supplies? 
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SOMERFOR D_»s-onssaguuyigios: 


A range of 360 standard types avail- 
able for “ off the shelf "’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed “*C'’ cores 


GaArDNERS RADIO“, aa 


SOMERFORD CHRISTCHURCH HANTS 


Te/ « 1024/5 


High quality material and 
y AMICS dimensional precision are 
tw CER attributes of Bullers die- 
u 5 1 R Y pressed products. 
FOR IND 


Prompt delivery at com- 
petitive prices. 


We specialise in the manufacture of —PORCELAIN 
for general insulation 
REFRACTORIES 
for high-temperature insulation 


FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 
for capacitors 


BULLERS LIMITED 


MILTON * STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 21381 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronmworks : TIPTON, STAPPS Office : 6 LAURENCE POUNTWNEY HILL E.C.4 
Phone: Tipton 169! House 997! 


Phone MANsior 
— ee. 


Londor 


PROUDLY 
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WE KNEW that the Solarscope CD. 514 would 
quickly make a name for itself. With facilities 

for viewing pulse and transient signals up to 

10 Me/s, the price of £105 puts it in a class of 

its own — for performance coupled with economy 
no competitor. Even so, the reception 
ceived at the Physical Society Exhibition 


can only be described as amazing 


AS WE FORETOLD, there's a place for it 


on every production test bench 


THE CD. 514 will be on Stand 8F at the 
British Instrument Industries Exhibition 
ny other examples of our ever expanding 


range of precision electronic equipment 


BRIEF SPECIFICATION OF THE CONSTANT-BANDWIDTH CD. 514 


“Y” Sensitivity 
“YY” Calibration 
Input Impedance 
‘X"’ Amplifier 
Bandwidth 
“X"’ Expansion 
Time Calibration 
T.B. Frequency 


T.B. Trigger 
Sensitivity 


Weight: 40 Ibs 
Other Features 


30 mV/cm to 30 V/cm from 5 c/s to 9 Mc/s (3 db) 
50 cycle sine-wave, 100 mV, | V, 10 Vand 100 V 
| Megohm in parallel with less than 30 pF 


1.5 c/s to 900 Ke/s (3 db) 
0.5 to 5 diameters 


0.1 microsec., |microsec. & 10 microsec. intervals 
15 c/s to 300 Kc/s 


Iv. R.M.S., minimum 


Size: 124” « 83” » 164” deep overall 


Post-deflection-acceleration tube giving brighter trace 
Direct access to tube deflection plates 


iluminated graticule, adjustable stand 


Takes standard camera attachments 


FRE SZSOLARTROW ELECTROWIC GROUP LTD. 


Thames Ditton, Surrey 
Telephone: EMBerbrook 561! 
Cables: Solartron, Thames Ditton 


RELIABILITY — UNDER OUR 
12 MONTHS’ GUARANTEE COSTS 
HAVE NEVER EXCEEDED 0.2 OF SALES 
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. VIAINS 


1 RANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED ALL GUARANTEED 


ALL PRIMARIES ARE 100250 v. Half Shrouded 


HSM 63 (™, dget). Output 250-0 
5 v. at 2amops 
$4863. Output 250-0-250 v. 66 mis., 6.3 v 
2 amps 
HSE40, Windings as above 
Output 
$482. 250-0-250 v. 80 m'a 
350-0.350 v. 80 mia 
250-0-250 v 


250 v.60 m 4., 6.3 ¥. at J amps 


at 3 amops., 5 v. at 


4v.at4amops.,4¥. at Zamops 


300-0.300 v. 80 mia 
4875 2750-275 ¥v 


19. S30 
100 mi/a., 21- 
300-0300 v 350-0-350 v 


100 m/a., 21 HS3x 


Fully Shrouded 


FSM68 (Midge) 250-0-250 v. 69 w 6.3 v. ac Bamps 
Sv. 2amps 
Outpur 
082. 250-0-250 v. 80 mia 
0630. 3000-300 v.80 ma 
PE2K. 2504.250 v. 100 ma 
PB30X. 300-0-300 v. 100 
100 ma 


All che above have 6.3 4-0 v. #1 4 amys., 5-4-0 
9643. Outouc 425-0-425 v. 200 mia., 6.3 ¥ 
4amp«.,C.7. 5 ¥. Damos. Fully shrouded 
PESO. Output 450-0-450 v, 250 m/a., 6.3 v 
4amp«., C.7.5¥. amps. Fully shrour 
P3SX. Output 350-0-350 v. 250 m «., 6.3 
4. J amos., 0-2-6.3 v. 2 amps, Fully 
PSISOX. Output 350-0-359 v. 160 mia 
Jamos.,5 v. Jamos. Fully shrouded 
PS43K. Ourput 425-0-425 v. 250 mia., 6.3 v 
6 amps... 5 ¥. } amps. Fully shrouded 
486. Output 250-0-250 v. 100 mia., 6.3 v. 6 amps., 
Damps. For receiver R195S5. Half shrouded 
46150, Outpuc 350-0-350 v, 150 m'a., 6.3 v. 3 amps 
Hall shrouded 
250.9-250 v 
ly a sded 
P8120. Oucput 350-0.350 v, 120 mia. 6.3 v 
2 amps., C.T. 5 v. amps. Fully shrouded 
PRI'1. Outpus 230 v. ac 10 mia.,6.3 v.08. 1.5 2amps 
PSISOXM. Outpur 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps 
CT. 6.3 v. at Zamos., C.T. Sv. at Jamps. Fully shrouded 
The above have inputs of 200 250 v 


Outpu 


21. 
23- 


mia 


FS3. 350-0-350 v.80 ma 
PS7S. 275-0-275 v. 100 mia 
23-. SIX 350-0-350 v 


t2amps 
4 amps., C.T. 6.3 v 


2amops.,C.T. 6.3 ¥ 
4.8 amos 
shro 

6.3 v. 6 amps., 


6.3% 


6 amops., 6.3 v 


c.T. 5 ¥ 
3 


100 m/a., 6.3 v. 6 amps., C.T. 5 v 


2amps., C.T. 6.3 ¥ 


OUTPUT TRANSFORMERS 

MIDGET OF. 5,000) to i) 

80001) to 30 
OPIO, 10/15 waits outpy 20 ratios on Fulland Half Primary 
OP30. 30 watts output, 20 ratios on Fulland Half Primary 
Williamson's ©.P. Transformer to Auihor's specification 
Chokes for Williamson's Amplifier, 30H. ac 20m a 

10 H, ac 150 ma 


FILAMENT TRANSFORMERS 
All 200/250 v. Input 
® D amps 


*® Zamops., 7/6 
@ 0.3 amps 


3. 6.3% 
| 4¥ 
POX. 63 
PUG, 0-2-4-5-4.) + 


“# 3 amps 


Fé. 6.3 4. @ 2amos 
56. FiI2x i2¥v lamp 
» Zamps..10-. FIZ. 12.6 v. tapped 6.3 v 


Ss amps 


24 v. tapped i2¥ 
" 1@9. Full 


P24. 
29, 0-2-4-5 » 4amps 0-4-4.3 v. @ Jamos 
| amp 
#@ 10 amps. or 5 v 
or 10 v. @ 5 amps 
66/4. Four windings ac 6.3 v. tapped 5 v 
by suitable series and paralie! 
2b amps 


iO amps.,or 12.6¥. @ S amps 
5 amps. each, giving 


ot6t.ijiv. @ 


onnections up 


Quotations, ex stamped accressed 


c.w.o 


envelope please 
(add 1/6 in ¢ for carriage) 


Export enquiries invited 


SHWORTH (Dept. Ww 
Gt. Horton Road, Bradford 7, Yorks 


WorLp 


quarts 
into pint pots 


We stopped our “ listing ” 
they provided room for only a 
small fraction of our wide stocks, and printed a catalogue’. 
But some customers missed these informative an- 
nouncements, so are starting them aggin, showing a 
small selection of the most interesting items and some of the 
new equipment that became available after the catalogue 
was published If you need advice, or have any queries, 
we shall be pleased to hear from you, we can promise a 
prompt and helpful reply, and every transaction is backed 
by our full money-back guarantee of satisfaction. 


* Available now 6d. U.K., 1/- Export Edin. Airmail extra 


- won't go, as the saying is. 


advertisements, becaus¢ 


have 


we 


PICKUPS 


Ferranti Diamond Styli 


Cash Price 
£24 6 8 
£20 19 9 
£16 16 7 
£20 9 6 


Deposit 
£3 16 
£3 15 
£2 11 
£3 


Leak Diamond Styli 
Lowther Diamond Styli 


Tannoy pick-up complete 


AMPLIFIERS AND FM UNITS 

Quad Mark II £42 
Quad F.M. £28 
Leak TL 12 Mark II £45 
Leak F.M. (provisional price £33 
£63 
£42 
£24 
£18 


Tannoy 
Pye ; 
Dynatron F.M. 


Goodsell F.M. T 402 


LOUDSPEAKERS 
Lowther T.P.1 
Tannoy Autograph 
Tannoy Junior 


Tannoy York 12in 


TAPE RECORDERS 
Ferrograph 34-7} i.p.s £12 0 
£13 10 
£ll 2 
£1s 9 
£5 14 
£22 10 
£7 10 


Ferrograph 74-15 i.p 
Grundig TK 12 
Grundig TK 820 
Grundig Stenorett 
MSS PMR 25X 
EAP Elizabethan 


Balance payable in each case over 6, 9, 12, 18 or 24 months. 


HIRE PURCHASE WITHOUT FUSS OR BOTHER 


Long experience of H.P. has taught us that the simplest and 
friendliest arrangements are the best. We are specialists in 
hire purchase and have comprehensive facilities 


GLASSIG 


ELECTRICAL COMPANY LIMITED 
HI-Fi, TR, VHF SPECIALISTS 
152-364 LOWER ADDISCOMBE RD., CROYDON, SURREY 


Telephone: ADDiscombe 606! 
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he SWISS 
have a woid fot tt... 


a singularly factual one describing the design of the 
output circuit of the QUAD II Amplifier. 


In other words the output transformer includes cathode as well as anode and 
output windings. Thus, the screen characteristics of the valves are used as 
well as those of the anode, while the voltage appearing across the cathode 
winding is also applied in the grid circuit as overall negative feedback without 
either sacrificing gain wastefully or increasing the load on the previous state. 


Ihe resulting decrease in distortion 
and increase in efficiency have con- 
tributed considerably to the success 
of Acoustical Amplifiers over the 
last ten years, and are reflected in 
the rather unusual performance-for- 


size of the QUAD II. 


, The Quad 11 
full description of this circuit from , Amplifier 


principles see ‘* Amplifiers and 


ives’ Wireless World, Sept 1952 


The Quad 1! 


qvabizi 


AMPLIFIER 


For the closest approach to the original sound 
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STANDARD 
C CONNECTORS 
0 8 _ feria 


12 Way 
as 


Actual 


6 


Line-to-line, line-to-chassis or inter-chassis 
connectors. Adequate contact “‘ float ” allows for slight mis-alignment of male or 
female units. Sockets fitted with McMurdo No. 9 Octal valveholder contacts which 
have proved their reliability on many jobs. Low contact resistance with reasonable 
insertion and withdrawal forces. Life tests prove that low contact resistance 
persists through more than 5,000 insertions. AVAILABLE in 8, 12, 18 AND 25 oa 


WAY ALSO COVERS WITH TOP SIDE OR END CABLE ENTRY. ee 
For full details apply to :— 


THE McMURDO INSTRUMENT COMPANY LTD - Victoria Works - ASHTEAD - SURREY Tel. : ASHTEAD 3401 


WEYRAD 


COMPONENTS FOR FREQUENCY MODULATION 


COMBINED AM FM COIL PACK. TYPE 8.60. 
Provides AM reception on Long and Medium waves and 
FM in the 84-96 Mc/s. band. 

Completely assembled with 4-position switch, valve holders, 
screens and all associated components. Designed for use with 
valves types BAM6 (R.F. amplifier on FM only) and 8BE6 
Frequency Changer (AM and FM). 

Dimensions: Width Sjin. Length 44in. (plus switch spindle). 
Overall depth 4fin. 

The tuning condenser is a twin gang, 2-section type and can 
also be supplied with the Coil Pack. 


PRICE: Coil Pack 71/9. Plus 23/4 P.T. Tuning Condenser 22/-. 


.F. TRANSFORMERS AND RATIO DETECTOR. 


Type P.21/1 470 ke/s and 10.7 Me/s |.F. Transformers. 

Type P.21/2 470 Ke/s. |.F. and Ratio Detector. 
Iron-cored assemblies mounted in aluminium cans, core 
adjustment at opposite sides of can. Size IJin. square, 34in. 
high. Recommended valves are—6BE6, 6BA6 and EABC80. 


PRICE P.21/1, 12/6 each. P.21/2, 14/2 each. 


Taernone— WEYMOUTH RADIO MFG. CO., LTD. ™=&*"5- 


WEYRAD 


701. CRESCENT STREET, WEYMOUTH, DORSET wermoutn. 
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Ov MARCONI 
FM SIGNAL GENERATOR 


TYPE TF 1077/2 


FREQUENCY RANGE 19.7 to 102.5 Mc/s DEVIATION up to 100 kc/s 


BRITISH 
INSTRUMENT 
INDUSTRIES 
EXHIBITION 


is arn 


(ASS 


dune 28 -July 9 1955 


STAND 
No. 1 
BLOCK B 


MARCONI instRUMENTS 


SIGNAL GENERATORS * BRIDGES * VALVE VOLTMETERS Q METERS * WAVEMETERS 
FREQUENCY STANDARDS , WAVE ANALYSERS ’ BEAT FREQUENCY OSCILLATORS 


MARCONI INSTRUMENTS LTD ~ ST. ALBANS + HERTS ~ Telephone: ST. ALBANS 6160/9 


30 Albion Street, Kingston-upon-Hull. Phone: Hull Central 16144 19 The Parade, Leamington Spa. Phone: 1408 


Managing Agents in Export 
MARCONI'S WIRELESS TELEGRAPH CO. LTD MARCONI HOUSE, STRAND LONDON, W.C.2 


WIRELES: 


a case of economy 


Trying to make ends meet: or rather, to relate budget 
to costs is a tricky business. On some things 
you can let specialists take over And in the engineering 
business we're often e good Samaritan! 
Housings made from sheet metal are our prerogative 
Metal cases, metal rack control consoles and 
cabinets in a multitude of shapes and sizes, for both 
industrial and domestic mechanisms. Tell us 
what you want: if necessary we will design for you 
test and produce—on time. It’s highly 
probable though, you'll find exactly what you want 
in our comprehensive Standard Range of housings 
Contact us for fuller details on ‘ Standards’ and 
information will be sent to you, without obli- 


gation: or better still, come along and see for yourself 


for worth-while cases, 
racks, consoles and cabinets 


ALFRED IMHOF LTD 
Dept. P4, 112-116 New Oxford Street, London, W.C.1 
Museum 7878 
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r-——M. R. SUPPLIES Ltd.—— 


1 fair descri ptice i 


wv VOLTAGE aa. be EA 


ans, brvet 


226 
Low VOLTAGE mot ORs 


96 
MAIN MOTORS, ' 
ere! ONE-Q 
be warir 
Brand new 
raw. ‘GEARED MOTORS 
OM in which \ al ape rpm. to 100 


1 
torque n "riven (rom QE Dt rnened one 


SEARED orons _ al Ofte WZ vy » ap./ind. Pinal shaft 300 
tf Overs ngth 
w at £4/10)~ (des. 2/¢ 

sEwino MACHINE MOTORS COMPLETE 

wal pr ‘ AA ‘ 

nee het t with struction 

£6 15/- (4 
ROTARY TRANSFORMERS |! 

mutator “a ! t 
DA). tomes "9 ‘ 
h 12/6 (ce 
srvp Swire HES , wpe, make 
A sTub- TAP POTENTIOMETERS 
Trae switcwEs, 

1, perfect . 
Load capac it " u t ng with glase window 
566 (4 A a B cor 
pact yperet TT 
per +h ine y 

£5 86 

TitkRMo-coUPL £ — TERS 
DUAL ‘moToRS DA VOLTMETERS, 


MULTI- Pu RPOSE STEP-DOWN A TRANSFORMERS. 
Lonpred MAINS RELAYS 
SMALL GEAR BOXES 

n up to 1/l0th H.P., 45 
M. R. SUPPLIES, Ltd., 68 New Oxford St., 
MUSeum 2958 


London, W.C.1 


Telephone 


Keep up-to-date with 
the aid of this 
NEW BOOK 


This new work of refer- 

ence on Permanent Mag- 
nets is one of the most 
authoritative available 
on the subject 


The purpose of the 
Book is to help YOU 
to achieve required 

performances at 
minimum cost, by 
efficient design and 
use of the most 
appropriate 
materials 


price §Q’ 


PERVIANENT 
MAGNET ASSOCIATION 


301 GLOSSOP ROAD, SHEFFIELD 10 


There’s a 
big future in 


printed circuits? 


and dip-soldering— 


consult EN THOVEN 


who can provide 


everything necessary 


to ensure perfect results | 


7 Please write for a copy of T.P.3 
our technica! publication on “ The 
Soldering of Printed Circuits 
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It is acknowledged that vibration causes metal fatigue. Author The present Good- 
tative opinion is divided as regards the precise investigating mans range of Vib- 
approach to fatigue failure — whether the frequency of reversals rators extends from 
should be high or low, and the amplitude large or small a model developing 
£300 Ibs; to a 
midget with a force 
output of approx- 
imately + 2 Ib 


To simulate a particular vibration mode under controlled 
conditions is to go a long way to discover the critical failure 
point. And Goodmans Vibration Generators do just that. 


Our wide experience in the design and production of electro- Full details on request to 
dynamic vibration generators is at the service of Industry, and we "* Vibration Dept. W" 
welcome enquiries for specialised applications, with particular 

emphasis on fatigue testing problems 


GOODMANS INDUSTRIES LIMITED AXIOM WORKS, WEMBLEY, MIDDX. Tel.: WEMbley 1200 


Commercial TV 


i GRAVE SHORTAGE OF TRAINED TECHNICIANS See/ 


an opportunity for enterprising men for ULTRASONICS é 


The Independent Television | producing and manufacturing 

Authority's TV transmitters companies and in the service se SF, 
are due to start from London and maintenance of receivers yur. 

in September and from Birm Is this your opportunity? If ; 
ingham and Manchester early | you get up-to-date TV train- ag 

in 1956 The whole Tel ing NOW from ICS, you will cla 

vision Industry is growing find your services in great 

rapidly There is room for | demand and you will establish ~— 

many more TRAINED men yourself as a qualified tech 

in transmitting stations in nician 


1.C.8. offer courses of instruction in: 


T/V TECHNOLOGY ~- RADIO ENGINEERING 

RADAR ~© ADVANCED SHORT-WAVE RADIO 

RADIO SERVICE ENGINEERING ~- BASIC ELEC 
TRONICS - FREQUENCY MODULATION 


LC.S. will also coach you, until Servicing Certificate (R.T.E.B.); C 
successful, for the following exam and «6G. Telecommunication, etx 
inations: B.).K.E PMG. Certifi- Fees include al! books 
cate tor Wireless Operators, Radio POST THIS COUPON TODAY 

for free descriptive booklet on the 

subsect which interests you 
Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
INTERNATIONAL CORRESPONDENCE SCHOOLS, required, with Gold, Silver, Aluminium or 
Dept. 223F, international Bidgs., Kingeway, London, W.C.2 Rhodium, etc 
REDUCED SUMMER TERMS 


This coupon will save you money Brooxes CrYsTALs Ltp 


Piease send Booklet on subject Sinaiiens tb Mabey ef bait. thane Glen. 6.9.6. on 

Narne 1681/3 TRAPALGAR ROAD, GREENWICH, LONDON, S.£.10 
Biock letters piease Phone : Greenwich 1828 

Address Grams: Xtals Green, London Cables : Xtals, London 
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A new beam tetrode D.C. control valve 
of exceptional performance 


gm - 3omA/V 


Max. cathode current 800mA 


Z 
f 


The Ediswan Mazda 13.E.1 is a new beam tetrode 
with a high slope and good power handling capacity 
for use as either a series or shunt control valve in 
stabilised power supplies. It is also eminently 
suitable for servo control motor systems. 


In either of these functions the 13.E.1 can usually be 
used in place of two or three smaller valves thereby 
saving space and simplifying wiring because multi- 
plicity of connections, grid and anode stopper 
resistors etc., are avoided, and this, in turn, gives the 
additional advantage of improved circuit stability. 


The 13.E.1 has a B.7A. all glass base and is intended 
for vertical mounting. All maximum ratings shown 
below are absolute values, not design centres. 


RATING BASE CONNECTIONS - B.7A. 

Vh 26.0¥ 3 v. Pin I h 

th 1.3A 2.6A Pin 2 h tap 

Va max 800 V Pin 3 ¢! 

Vg2 max 300 V Pin4 

Vgl max -100 V Pin 5 g2 

Wa max 90 W Pin 6 a 

Wg2 max io W Pin7 h 


ik Max 800 mA 
Vh/k max. (cathode + VE) 300 V 


EDISWAN 


, OS. ae ee 


VALVES AND CATHODE RAY TUBES 


rHE EDISON SWAN ELECTRIC CO LTD 
Member of the A.E.J1. Group of Companie 


155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660 Telegrams : Ediswan, Westcent, London 


“ete eee ee 
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Why juggle with cowections 7 


our NEW 8.2800 INCREMENTAL. Pg 
INDUCTANCE BRIDGE 


operates under working conditions and frequencies 
50 mH to 500 H 


at any frequency from £175 4 
25 c/s to 3 Kc's Delivery 
with superimposed d.c. from 3-4 months 
0 to ISA 


Variable a.c. excitation measured across 
the component under test. 


Direct reading of L and Q. Se 


Logarithmic multi-range null indicator. 1 pa 
Selective amplifier ensures sharp balance = Duiyehill 2 
free from waveform error. — 


~™ 


Farzehill A usin ning i Lid 


57 CLARENDON ROAD ~ WATFORD - HERTS. Cables : FURZLAB, LONDON - Tel.: Gadebrook 4686/7 


GOODSELL | 
S 6 Brown | 


HEADPHONES 
FOR MARINE 
EQUIPMENT 


Every seagoing 
vessel in this elec- 
tronic age relies 
on Marine Com- 
munication Equip- 


ment. 
ae ry hy 
» - 
Our contribution is i ype PFA pr amplifiers 
a specialised range The latest PFA unit built eapectially for 
| ise with our range ¢ Willlamson Ampli 
of reliab e Headphones flers Separate bass and treble control in 
which provide ships’ equaliser section Low noise—high gain Wri ‘ 
; , } valves rite r 
5S. G. Brown provide operators with the mv. inpat, 6 v ° 
Sendghones sod ste clearest possible recep- trie £20, | details of 
all known purposes tion of all signals—Morse j F.M., Units. 
Brochure ““W" sent or speech. From €13.17.4 
On request | % Oemonstrations o° al! these units at B.K 
| Partners Ltd., 229 Regent St., London, W./, plus Tax. 


and Classic Electr Co. itd Croydon 
| | I 
S. Bx row n etd. GOODSELI 
x b 4 


TD. 
a sapeaarsan toon oan HERTS. 40 Gardner Street ~* Brighton | Sussex 


rc 


— Tel. : Brighton 26735 
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RADIO AND TELEVISION ENGINEERS’ | kaw... 


REFERENCE BOOK = visi’ 
y | NGINEFERS 
45 SECTIONS CRAMMED WITH FACTS, FIGURES, DATA BOOK 


Here is BIG news for Radio men—a brand-new work for those engaged 
in the installation and servicing of Radio and TV equipment, and in ‘ 
design and manufacture. There is a real need for this work, for it brings MOLLOY 
together in 45 self-contained sections all the practical data and theory, the PANN} ie 
formul# and technical information and latest practice you cannot readily 
btain elsewhere. For you—the technical man and executive-to-be—it is 

jispensable! Examine it without cost or obligation. Post the Coupon Today, 


THE MOST UP-TO-DATE WORK OF iTS KIND IN EXISTENCE 


Written by 


36 SPECIALISTS 


RADIO AND TELEVISION ENGINEERS’ _ ae. 
R E F E R E N C E g ‘e) 'e) 7 A It is impossible to list on this 
includes:— page more than a very 
Formula. Calculations. Electron optics. small fraction of the con- 
Studio equipment. Transmitter power tents of this importont 
plant. Aerials. Amateur radio equipment. vids worn saath  & a 
Wave-guides. V.H.F. Transmitter-receiver ee P 
, portunity to examine it 
Equipment. Commercial H-F links. freely in your own home 
. : . , 
Navigation and Radar. Aero equipment. and without obligation. 
industrial TV. Valves. Tubes. Transistors. Seize this opportunity by 
Diodes. Interference. Magnetic and Disc posting the coupon now 
recording. Gramophone mechanisms. it is greatly to your advan 
: , pages crammed with in 
Measuring and Test equipment. Radio and tage to see this invaluable formation ¢@ mest your 
TV installation and servicing. Projection and up-to-the-minute work everyday needs Y 
TY. Units and symbols, etc., etc. 


main sections, written 
and compiled by leading 
authorities. 


GEORGE NEWNES LTD., 66-69, Great Queen St., London, W.0.2 
| Please send me Newnes RADIO AND TELEVISION ENGINEERS’ REFERENCE | 360 
| BOOK It is understood that | may return the work within eight days | 1. 

keep it | will send a first payment of 7s. 6d. eight days after delivery, and 
| Js. Od. monthly thereafter, until the sum of £3 17s. 6d. has been paid Cash | 
| price within eight days is £3 12s. 0d 


diagrams, tables, standard 
formula, calculations, 
measurements, etc 


Address Place ¥ ‘ 


where apoli« 
House OWNER 


Householder 


cross-referenced index 
entries enabling wanted 
information to be found 
in an instant 


Your Signature 


Lodg 
your Parent's Signature if under 21) RTRB 25 ' 


WireLess WorLD Jury, 1955 


PREMIER RADIO CO. 


8B. H. MORISS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW 


PREMIER TELEVISOR 


SUITABLE FOR USE WITH ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows 


20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s 
without coil or core changing. Wide Angie scanning Flyback EHT 
giving 14 kV. Duomag Focaliser, permanent magnet focusing with 
simple picture centring adjustments, suitable for any wide angle 
Tube, may also be used with a 12in. Tube with very minor modifications 
VISION CIRCUIT. Common RF Amplifier, single valve frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND- 
WIDTH 

SOUND CIRCUIT. Coupling from anode of frequency changer 
two IF stages, Double Diode Triode detector and first LF Amplifier, 
Diode Noise Limicer and Beam-type Output Valve, feeding a 10in 
Speaker. ALL COILS PRE-TUNED 

TIME BASES. 2 vaive sync. Separator, giving very firm lock and 
excellent interlace 

LINE TIME BASE. Blocking Oscillator using « pentode driving a 
high efficiency output — comprising Ferroxcube Cored Output 
Transformer with Booster Diode 

FRAME TIME BASE. Blocking Oscillator driving 2 Beam Output 
Vaive coupled through a Transformer to the high efficiency FERROX- 
CUBE Cored Scanning Coils 

POWER PACK. Double wound Mains Transformer supplying al! 
L.T. and H.T. using two full-wave Rectifiers 


The Televisor may be constructed in 5 easy stages: 

(1) Vision, (2) Time Base, (3) Sound, (4) Power 

Pack, (5) Final Assembly. Each stage is fully covered 

Cee ey One on ts Cae TO AT t, See in the Instruction Book, which includes layout, circuit 


WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS = diagrams 2nd point-to-point wiring instructions. 
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING 


UP VERY SIMPLE. The Instruction Book also includes full details for con- 
verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 

individually priced. 


instruction book 3/6, Post Free. 


EL TUNER AVAILABLE 
SEND FOR DETAILS 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 

first-class Televisor. 
Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a 10in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. he overall 
dimensions of the Cabinets are the same: Height 384in. Width 19in. 
Depth Top !9in. Depth Bottom 2lin. 


TUBE ESCUTCHEONS 

i7in. White Moulded ( & post 16 
17in. Bronee M od, complete with Protective Glass ae & post 2/6) 
l4in. Biack Mow a] & post L/-) 
Dark Soreen Filter eultable for l4in. Tube - (pl & post 1/6) 
Dark Screen Filter suitable for 16in. and 17in. Tubes - ip & poet 1) 
Polystyrene Mask for E.E.T.901 , & post 2/4) 
Rubber Ring (anti-Corona) tor E.B.T.90) 

Polystyrene Shroud for B.E.T.901 


H.P. TERMS: DEPOSIT 63.7.6 & 
PRICE 1 -1 - PLUS 21/-PKG, & CAR. 12 MONTHLY PAYMENTS OF 18/8 


A 


TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please 


add 1/-fer Past Orders undar 10/-, 1/6 under 40) ~, unless otherense stated. 


4-WATT AMPLIFIER 


E.ELT. Pencil Type §.T.C Model PC | 
vee 4509 lima 47 Krowa Rexine covered 
Ki 12kV l mA - Mil 
Ki4 +4 kV A + Overall dimensions 
K3 ot 4kV A in. « 13pta. = Sia. 
KS 100 «68 kY 4 its earence under lid 
‘ 12 kV A 216 «hen closed Qin 
K3) 18 44 ky 4 246 Model P2 
(rey Lisard Rexine 
HLT. Type 6.7.0 ered 45 - 
Type RM 125 v 60 mA 4 pve — gry ge 
pa “ 16 ¥ A 46 —ael - — hid 
RM 125 ¥ 4 56 ae 
Bue = 08 . 18 Model PC 3 
- t ule typ erthg 
L.7. Type Pull We : a ee 
109 4} i 
196 “ mer lid when closed 6hin 
MAY BE Plus 2/6 Pkg per 2 All the above Cabinets are supplied with Panel 
BUILT FOR £4. 10. 0 & Carr A RANGE OF BAND 3 AND FM Hed ad Clip. ae 
Valve line-up @8L7, 6V8 and 6X3, FOR A.C. MAINS AERIALS IS NOW AVAILABLE Packing and Postage 2/¢ 
my VOLTS twin tricede 6@L7 te used for SS ~ 
proamelifiention at ‘ nino toy 0 ———> - . Teletron Ferrite Rod Aerials. Medium FREQUENCY MODULATION 
: ; - A. Wave 89. Medium/Long Wave 12/9 
ariable tor trols for bass and treble V.H.F. Tuning Unit type UTI40 permea- 
, re m type and feeds 4 watts TY bility tuned, coverage 66-103 mes. sta, 
ne tpu nator h ie 
a tp hte eee ee | Corner Reflex Cabinet for Goodmans gain Aerial to output of Ist 1.F. (contained 
plied n the secondary of the output Axiom 150 to specification £412 10-, pkg in Unit) approximately 356. Maximum 
ranst the whole Amplifier to the input stage end carr. 18). frequency drift 0-70 degrees centigrade 10 
" wauency response Due to the high kes. Radiation less than 26 microvolts per 
“ we controls any type of pick-up Cn t 
~{- 2 ral ize ® o. Price of Amplifier ALUMINIUM CHASSIS (6 s.w.g ners. price 595 (including tax). Vaive 
kg. « arr . ee anty Se a, ee. Pe a Substantially made from Bright Aluminium with four 
sides 
INSTRUCTION BOOK, 1/- (Post Free) which includes ete ete is Ale 9. seek eda een eT ORO TF tate, GEM. Grayling 
Assembly and wiring diagram, also « detailed Stock List 73) » Zin 39 49 ‘ a= oT ee 
of priced components 0} x 4) « Zin 43 ‘ 7h Ratio Filter ¢ URF i 2-100 
— 10 x 8 « 2hin 6 a3 ' pe 7 Qh 2-105, price 10/6 
QUALITY ENTHUSIASTS 12 x 9 x 2pin . 8- 
1s lax gic 6 ral) bandwidth of the ahowe Units 200 kes 
Electrostatic . Ff Speaker type LSH 
NIUM PANELS [8 «5 . 
er the range of 7-18 kee., inherent —— yoplee Handbook containing full details of construc 
mximam polarising voltage 300 1D. 7 * Gin 13 ‘ l/- : nw - 
o and pol point wirtr diagrams including «leo 
A.C. voltage 60, suitable for outputs of uy % 18 ‘ 1/5 ctails of P.M. Aerials 2/@ post free . 
size 2hin. x 2pin. x fin., price 19/6. 10 $3 Lil : - ; 
etaile as above, inherent capacity 1100pt x 5 2 i4 ; th 
: x tpute of up to 20 watts, size Sin, x Sin. x 16 x a8 rT 26 * QUALITY CRYSTAL PICK-UP ROTHER- 
2 0) ’ 
Ww 2 sparkle to the top response of any equipment 52 411 MEL TYPE U48 26 -, ri 6 Phe and Carr 


The New 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2-SPEED TAPE UNIT MARK 6 


COMPLETE 3 ans CASH 


Packing & Carriage 1 gn 
Including Reel of Scotch Boy Tape and Microphone 
H.P. Terms: Deposit £10.4.9 and 12 monthly payments 
of £2.16.11, 
or Complete Kit Including All Parts, Valves, Speaker 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind 
»poo! 


s and 
Microphone at £37 4 . 0 plus pkg. & carr. 15/- 


H.P. Terms: Deposit £9.6.0 and 12 monthly payments 
of £2.11.9. 


SPECIFICATION 
& TWO SPEEDS 7}in. AND 3]in.%& 7-VALVE HIGH QUALITY 
PER SECOND AMPLIFIER. 
” SPECIALLY DESIGN. * INDEPENDENT TREBLE AND 


THREE 
ED RECORDING MOTORS. CONTROLS. 

x 1200PT. TAPE REELS pRo-* MAGIC EYE RECORD LEVEL 
VIDING PLAYING TIMES OF INDICATOR. 
1 HR. AND 2 HRS. AMPLIFIER MAY BE USED 

% DROP-IN nl 9 sit Re 

* EASY FO AlstY 
WIND WITHOUT REMOVING * COMPARTMENT FOR HOUS- 


=. + SPECIALLY [DESIGNED mio. 
% ONE KNOB DECK OPERA-” ROPHONE LEADING 
TION MANUFACTURER. 


PREMIER RADIO COMPANY 


RECTIFIERS 
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CABINETS—PO RTABLE 


SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW :— 


Amplifier (built, wired and tested with Speaker £14/15/-, plus 
postage and carriage 7/6 

Hire purchase terms, Deposit £3/13/9 and 12 monthly payments 
of £1/0/6, 

Amplifier Kit (including Speaker £1l/-/- plus packing and 
carriage 

Hire Purchase terms, Deposit £2/15)- and 9 monthly peyments 
of £1'0/7, 


New Lane l-speed Tape Unit Mark 6. £18/10/- plus packing 
and carriage 7 

Hire Purchase terms, Deposit £4/12/6 and 12 monthly payments 
of £15/9. 

Portable Cabinet 
carriage 5 

Microphone, £2 15/-, plus postage and carriage 1/- 

Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15/-, plus packing 
and carriage | 

Instruction Booklet. 


rexine covered 


£4/19'6, plus postage and 


2/6. Post free 


WILLIAMSON AMPLIFIER KIT 


15 gns. 
Sp ap 


HP. Terms : 
Deposit £3.18.6 & 12 m'nthly payments of £1.1.11 
This Kit is atectutely complete and al 
pin et exactly & ibe : at 
WILLIAMSON wr Hynda TRANSFORMER 
Author's Spe £4.10.0 


vnpubenls are 


ifeation 3.6 aoc cnshar ie 


MAING TRANGFORMER 6P425A 
Gomplstety Shrouded) 
Maal ¢ 4 : 


‘a on extra 1 MA 


Thie Trametorine 
capable 
Veeder 


r hae ao addit and i 
"supply 


tasast 


WILLIAMBON CHOKES 
1201 160 mA. Fall 
OH 2 mA 


lor Pre-amp or 


£2.12.6 


y ehrowled 


Vully shrouded 


Build these NEW 


3-BAND SUPERHET 
RECEIVER 


MAY bP 
BUILT FOR 


7 6 Pee 
£ .19.6 & Cer 
Latest type Superhet Circuit using 
4 valves and metal rectifiers for opera- 
tion on 200/250 volts A.‘ mains 
Waveband coverage-——short 16-50 
medium 180-550 metres, and 
900-2,000 metres. Valve line-up 

freq. changer, 6K7, IF, 6Q7, 
Detector AVC and firsts AP, 6V6 
output The attractive cabinet to 
house the Receiver size |2in. long, 
6hin, high, 5)in deep can be nme 
in either ‘ALNUT ofr IVORY 
BAKELITE or WooD Instruction 
Book 1/- post free, which includes 
assembly and wiring diagrams, also a 
detailed stock list of priced components 


DECCA MODEL 33A 
RECORD PLAYER 
ADAPTABLE FOR STND. OR LP 
ao aeaere gor we Foye eens ~ - , 


Pressed stee! 


sand « 
Heavy gauge 

with brown 
eben | 


Muppl ler 


. p- 
complete with eingle 


AUTOMATIC RECORD CHANGER 


orid- famous 
The Unit designe 4 


SPEED 


= 
to play 12ln 
Tin. HReeorde iw 


in any order 
of 78 t.pm™m 
oly 10 reeerds 
reversible dua 
eryetal Piek-up hae be = aided 
frequency range. For use on 
100 125-900; 450 ou 
oyelen, Ad tae 
LIMITED QUANTITY ONLY 
Pius packing aod carriage 6 
BRAND SEW 
end in maoutacturers original 
omen 

LATEST TYPE 
By famous ma: 
tae on OM 2hK 
Pkg. and carr 


vulla 


£9.19.6 


LIST PRIOR 


414,10 


S-SPEED SINGLE PLAYER 


rey with eryetal tarnover head, for 


yole AC. me 27.19.46. piu 
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PREMIER RADIO COMPANY 


METERS 


Pull Beale Externa) 


35 A 
DA 
WA 
00 mA 
MA 
KOmA 
mY 
i mA 


Pe eae as 
BH@~I DBO VDOHR~1 
22222222 


ia 


CRYSTAL MICROPHONE 
INSERTS 
Ideal for tape recording and amplifiers » 


8/6 post tree 


Matohing transtormer required 


PREMIER 
TRF RECEIVER 


MAY BE BUILT 
ron £5.15.0 

The circuit 's the latest type TRE using 3 valves and 
Metal Rectifiers for operation n 400 250 A.C 

mains. Waveband coverage is 180- 550 metres on 
medium wave and 800-2,000 metres on long wave 
The dial is illuminated and the Valve line-up is 
6K7 H.F. Pentode 6/7 Detector and 6V6—Output 

The attractive Cabinets to house the Receiver size 
H2in. long, 6hin. high, Shin. deep, can be supplied 
in either WALNUTor IVORY BAKELITE or WOOD 
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4 miniature Valves in a Superhet Circuie 
covering medium and long waves 
Rexine covered Cabinets Iitin. x 10in. x 
Siin. in two contrasting colours. Wine 
with Grey Panel, or Blue with Grey 
Panel, please state choice when orderin 

THE SET MAY BE USED EVERY. 
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INSTRUCTION BOOK, 1/6 (Post 
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control knobs 


rhe finest range in the country—and all from one source! 
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control knobs you 
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discount is applicabl 


will accept jin. diameter spindles 
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should contact us right away for details. Attractive 
quoted to bulk buyers. The full factor’s preferential 
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component stockist. If in difficulty, write direct to 


UNCLES, BLISS & CO. 


139, Cherry Orchard Road, East Croydon, Surrey 


Prices are 
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LIMITED 
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THE REGENT HE.OO 


Here is a brilliant new high-fidelity single record player which 
brings top quality reproduction within the reach of all record lovers. 


The Regent HF.100 is built to the same high standard as the 
Monarch Autochanger. It plays all records, all speeds, all sizes 
Its many features include: a new lightweight pickup incorporating 
a high-fidelity turnover crystal cartridge with dual sapphire styli; 
a concealed automatic stop which operates on all records, irrespec- 
tive of run-off groove diameter; powerful constant-speed 4-pole 
motor ensuring smooth power and the well-known ‘‘ Rotocam ” 
speed change. 


We shall be pleased to send you literature on request. 
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31, GERMANIUM DIODES FOR TELEVISION RECEIVERS (continued) 


Advertisement No, 30 in this series compared the 
germanium point-contact diode with the more familiar 
thermionic type, and discussed the significance of its 
characteristics. It was said that the main classifica- 
tion of germanium diodes was into low and high 
eurrent types, which have, respectively, high and 
comparatively low reverse breakdown voltages. In 
the present advertisement typical applications of 
these two contrasted types of germanium diode are 
illustrated. 


Reprints of these advertisements, supplemented 
by data for Mullard diodes, are issued free. 


High Current Applications 

A typical application is given in Fig. 1, which 
shows a video detector circuit using a Mullard OA70. 
The circuit operates at 30Mc/s, therefore the available 
recharging time for the capacitor is short, and the 
diode must have a low forward resistance which 
will pass a substantial 
charging current, The 


reverse resistance re- f: 
> 


quirement is of rather 

less consequence, The FiG. | 

value must be significantly greater than the 3.9kQ 
resistor in order to prevent the capacitor discharging 
back through the diode. A value of 20kQ is suffi- 
ciently high. 


The OA70 fulfils these requirements, It has a low 
forward sesistance (a typical diode will pass about 
8mA for a voltage drop of | volt); and its reverse re- 
The OA70 also 
satisfies another requirement which results from the 


sistance is of the order of 100kQ. 


high operating frequency: the completion of each 
rectification action in the diode must be rapid. This 
property (which is known as minimum hole storage) 
is comparable with rapid deionisation time in a 
thyratron. The OA70 is rated for use at frequencies 
up to 100Me/s. 


& 


VIDEO OUTPUT 


Fig. 2 shows a grid 
eo _ VALVE 


circuit limiter which 


is intended to pre- 
from ->— 


vent overload of the ¢etector . 
diode + 


—*& To cathode 
of line 


song 4 Output vaive 
ae 


FIG. 2 


receiver during the 
warming-up period. 
The diode require- 
ments are high for- 
ward current, a cap- 
acitance which is sufficiently low to avoid deterior- 
ation of the video frequency response, and a reverse 
resistance which is much greater than the forward 
resistance. The OA7O0 satisfies these requirements. 
Low Current Applications 

A low current type, such as the Mullard OA71, has, 
necessarily, a more negative turnover voltage and a 
higher reverse resistance than a high current type. 
This last characteristic is essential in some applica- 
tions. For example, in a sound detector circuit the 
3.9kQ load resistor of Fig. 1 would be replaced by, 
say, 47k{2, and the choice of diode lies between the 
OA70 (reverse resistance 100k)Q and the OA7I 
(1MQ), depending on the peak inverse voltage which 
will be encountered and on the value of the load 


. H 
resistor. r 


DRIVER FOR 
AUDIO; OUTPUT 
VALVE 
from sound 


detector il 


0047 
pF 


FIG. 3 

The noise limiter shown in Fig. 3 requires a diode 
with a high reverse resistance. A small current flows 
through the chain of 1MQ resistors and holds the 
diode in its conducting region, The diode therefore 
provides a path for normal audio frequency signals. 
Interference, however, drives the diode into its 
reverse current region where the high reverse resist- 
ance virtually open-circuits the signal path. 


Reprints ef this series of advertisements, with additional notes, may be obtained from the address below: — 


Mullard Ltd., Technical Service Department, Century House, Shaftesbury Avenue, London, W.C. 2 
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New Ideas in Electro-Acoustics 


Bs spite of the fact that the B.B.C.’s new v.hf. 
service so far covers only a small part of the coun- 
try, it seems the transmissions have stimulated a 
very wide interest in the whole field of sound repro- 
duction—especially high-quality reproduction. As 
the report printed elsewhere in this issue on new 
electro-acoustic products at recent exhibitions will 
show, the industry has gone a long way to meet the 
growing demand that has arisen. 

For sheer technical novelty, the new linear elec- 
trostatic loudspeakers are undoubtedly the high- 
lights among the recent introductions. If develop- 
ment proceeds along expected lines the loudspeaker, 
from being the weakest link in the chain, may be- 
come the component that sets the pace for the rest. 
But, although the electrostatic speaker has captured 
so much interest a great deal of steady work has 
been done during the past year on moving-coil types, 
and some highly developed versions have appeared. 

Tape recording is slowly gaining ground at the 
expense of the disc. In tape equipment the demand 
for automatic operation seems to be growing, and 
both beginner and expert will probably welcome 
devices such as those which allow the selection of 
either track without changing over the — It 
is a fact that many people’s enjoyment of a record 
is lessened if complicated manual processes are 
needed for working the reproducing equipment. 
Unfortunately, extreme simplicity in operation can 
only be attained at the cost of greater mechanical 
and electrical complexity. Obviously a happy 
balance has to be struck between conflicting factors, 
and present-day gear will meet most reasonable 
needs. 

V.H.F. tuners or adaptors may at the present 
stage of development be legitimately regarded as 
electro-acoustic gear. Just as the user of a record 
reproducer objects to “ fiddling” manual operations, 
so the listener to high-quality broadcasting objects 
to making constant adjustments of tuning. Fre- 
quency drift is quite a serious problem in all f.m. 
receiver design and its effects seem to go up in 
annoyance value in proportion to the quality of the 
associated amplifier and loudspeaker. Very few 
tuners appear to be entirely free of blame in this 
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respect and there is a pressing need for a cheap and 
effective solution of the problem of drift. Crystal 
frequency control has not yet, so far as we know, 
been used in commercially produced domestic gear, 
but it may yet be offered to those who are not satis- 
fied with anything short of the best. 


Legalised Recording 


ALTHOUGH the programme of the new Parlia- 
ment does not contain any proposals of direct radio 
interest, one legislative measure foreshadowed in 
the Queen’s Speech may prove to be of considerable 
significance. It was stated that legislation will be 
introduced to reform the law of copyright; the 
reforms will be on the basis of recommendations 
made in 1952 in the Report of the Copyright Com- 
mittee. The present Act, dating back to 1911, is 
obviously out of date, at any rate in relation to such 
comparatively recent developments as broadcasting 
and sound recording. 

No doubt the proposed new Act will include the 
gist of a Bill which came before the last Parliament 
aiming at creating a special “ right,” called the tele- 
vision exhibiting right, in transmissions by the 
B.B.C. and LT.A. 

As our readers know, there has been some con- 
troversy over the legal position of those who make 
records of broadcast transmissions in their own 
homes. It is generally believed that, so long as there 
is no element of public performance in the playing- 
back of the record, no infringement of copyright is 
committed. However, confirmation would be wel- 
come. 

On this — of recording “ off the air,” most 
of our readers will, we imagine, endorse the views 
expressed recently by Norman Leevers, president 
of the British Sound Recording Association. Mr. 
Leevers, speaking at the B.S.R.A. annual dinner, 
said the reasonable interests of home recordists 
must be watched. The Association, while respect- 
ing the rights of copyright holders, artists and 
others, would oppose legislation aimed at prevent- 
ing recording and playback of material within the 
home recordist’s domestic circle. 
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Impedance and Admittance 


Reactance and Resistance in Series and Parallel on the Slide Rule 


By FRANCIS OAKES, M.tnst.£., 


Ta hi aaciaes of the more complex formulae 
encountered in the gentle art of electronics is a matter 
which involves us in lengthy labour, in the pur- 
chase of a book of nomograms, or in the memorizing 
of tricks enabling us to do it quickly by conventional 
moves on the slide rule. There is, however, yet 
another way of looking at the problem, namely, that 
of realizing that the fundamental operations of multi- 
pl: ation and division on the slide rule can be carried 
out in more than one fashion, and that by logical 
ar plication of this elementary principle, considerabic 
saving in time, and even improved accuracy, can be 
achieved—all without additional expense of money 
or of memory. In the following paragraphs, the com- 


ICURSOR LINE 


mae rig 


SERIES COMBINATION 


A.M. Brit.1.R.E. 


~s ae 


© 0® ® 100 


| i Stehittd 
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bination of reactance and resistance in series or paralle! 

connection are used as examples to illustrate this. 
Looking at the slide rule set for the multiplication 

2 <3 =6, we have in front of us also a means for carry- 


' ; 6 : vail 
ing out the division = 3. It looks a little unfamiliar 


at first, but it will soon be quite natural for us to make 
use of the fact that the dividend and the divisor on the 
stock coincide with the quotient and the end-mark, 
respectively, on the slide—and, of course, vice 
versa! 

Armed with this knowledge (so obvious, once it is 
realized, that even a tired memory is not taxed by 


PARALLEL COMBINATION 
Set “Cl (or 10) over “D"'X. (Fig. |, 


one arrow.) 


Set cursor over ““D'"’R. (Fig. |, two arrows.) 
Note cursor reading on “B"" (Fig. 
arrows) and add |. 
Move slide to bring (“ B"’ 
(Fig. 2, one arrow.) 


|, four 


+ 1) under cursor. 
Fig. 2 Read impedance under “* 


C''l (or 10). (Fig. 
2, three arrows.) 
Read admittance above “ D 


"I (or 10). (Fig. 
2, four arrows.) 


Set *C''!l (or 10) over “D"’X. 


one arrow.) 


(Fig. |, 
Set cursor over “D''R, 
arrows.) 


Note cursor reading on “B*’ (Fig. |, four 


arrows) and add |, 

Move cursor over (“B"’ +- /). 
one arrow.) 

Read impedance on “D"' under cursor, 
(Fig. 3, three arrows) or move slide to 


(Fig. 3 


bring * C"'!l (or 10) under cursor. (Fig. 
4, one arrow.) 

Read admittance above “D 
(Fig. 4, two arrows.) 


"! (or 10). 
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Calculations 


having to remember anything) and, further armed 
with the old trick of writing 


R 
IZ + a ae ~ 


7/R\ 
\ \x) + 1 


we can, for instance, find the impedance of a resistance 
of value R in parallel with a reactance of value X 
by the following simple operations : 

1) Set the end-mark of scale “C” over X 
on scale *‘D,” (Fig. 1, one arrow), and the cursor 
over R on scale ‘‘D,” (Fig. 1, two arrows); the 


quotient, =, appears under the cursor line on scale 


X 


“C” (Fig. 1, three arrows), It need not be read off; 
Ry. ; 

instead, X ) is found under the cursor line on scale 

‘B” (Fig. 1, four arrows), then, mentally (with due 

care for its decimal value) one is added. 


~ 2 
(2) The slide is now moved to bring (5 ) + 1, 


\2 


/R : “= 
instead of | x) , under the cursor line (Fig. 2, one 


This, of course, also brings A x) +1 


arrow ). 


(instead of the old quotient, = ), on scale “‘C” under 


the cursor line (Fig. 2, two arrows). The original 
dividend R is still in place, thus (by the customary 
method of division), the end-mark already points to 
the quotient, our required impedance, on scale “‘ D ”’ 
of the stock. (Fig. 2, three arrows). There, without 
further work or worry (or feats of memory) it is ready 
for reading off, or, possibly more important, it is in 
the correct position for continuing with subsequent 
calculations. 

The impedance of a resistance of value R in series 


with a reactance of value X is given by |Z| = «/R* + X?, 
which can be converted to |Z| X / (x) tl. A 


start is made as before. 

1) Set the end-mark of the slide to X on scale 
“DPD” (Fig. 1, ome arrow) and bring the cursor 
over R on scale “‘D” (Fig. 1, two arrows). Again, 


- ¥ is read off (Fig. But this 


\X 
tume; 
2) Instead of moving the slide, the cursor is moved 


1, four arrows). 


two i= } 


4 


+1 om the “B” scale (Fig. 3, one arrow). 


No further moves are required, for the slide end-mark 
is still in place over X on the stock (Fig. 3, two 


. ‘R\? 
arrows), the cursor is now in place over /| x) + | 
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2 
on the slide (Fig. 3, three arrows), thus, X ‘ /( = ) +1, 
the required product, appears automatically under 
the hair-line (Fig. 3, four arrows)—again on the stock 
and ready for further use if required. 

Incidentally, some may hold that this method is 
a slightly more elegant alternative for solving the 
root of the sum of two squares—described in the 
February issue of this journal—requiring less resetting 
of the rule. 

As admittance is the reciprocal of the impedance 
(absolute values, of course), this is an easy matter 
to deal with. For the parallel combination, the 
admittance can be read off directly from the “C” 
scale above the end-mark of the stock (Fig. 2, four 
arrows), whilst for the series combination it simply 
means moving the end-mark of the slide under the 
cursor line (Fig. 4, one arrow), and reading the result 
on the slide, above the end-mark of the stock (Fig. 4, 
two arrows). Why?—simply because if xy <1, then 
1 
x 

And there are still no tedious rules to be remembered 
—but for those who like afterthoughts it may be of 
interest to note that the series combination—to 
wit, the root of the sum of the squares—<can be 
carried out by the same method, only with slide and 
stock exchanging their roles. The resulting impedance 
then appears on the slide and proud owners of a 
reciprocal scale can find the admittance thereupon 
—saving the extra move of the slide (with some slight 
reduction in consequent wear and tear). 
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PLASTICS 


Some of the more interesting Radio Applications 
Seen at the Plastics Exhibition 


THE good adhesion to metal inserts by Epikote gousss 
resin was demonstrated by Shell Chemicals at the Plastics 
Exhibition held at Olympia by British Plastics. A neon 
tube encapsulated in Epikote “828” had had its glass 
envelope broken by external squeezing yet the neon con- 
tinued to function as shown by the glow discharge when 
employed as a low-frequency oscillator. 

Epikote “828” is a pale amber-coloured liquid which 
on the addition of a curing agent solidifies at ordinary 
room temperatures, It is thus a useful potting agent for 
radio parts. Its good high-frequency qualities were 
exemplified by a 250-Mc/s oscillato, totally enclosed in 
Epikote “828.” Scott Bader were showing Marco potting 
resins which also solidify without either heat or pressure 

The Telegraph Construction and Maintenance Com- 
pany demonstrated the ease with which metal parts can 
be coated with Telcothene using the special powder they 
have produced for the purpose. It is available in various 
colours and the procedure is to apply the powder to the 
pre-heated article and then to “cook” for about five 
minutes in an oven at about 160°C. The coating has a 
high-gloss finish and possesses all the insulating properties 
of factory-produced Telcothene 

High-impact polystyrene, which is less brittle than the 
ordinary material, is being used now for radio cabinets 
and Ekco were showing examples produced by their 
plastics division. These cabinets have a smooth glossy 
surface, are tough, flexible and very resistant to impact. 

It would seem that about 35 Mc/s is the optimum fre- 
quency for welding thin plastic sheet and fabrics; Redifon 
use this frequency in their “ Rediweld ” series of electronic 
heaters, while 36 Mc/s is favoured for the “ Radyne” 
series made by Radio Heaters of Wokingham 
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BOOKS 
RECEIVED 


Precision Electrical Measurements. Proceedings of a 
symposium held at the National Physical Laboratory in 
November, 1954, covering capacitance and dielectrics, 
inductance and magnetics, electrotechnics, high-voltage 
measurements and impulse testing techniques. Pp. 345; 
Figs. 147. Price £1 7s 6d. Her Majesty's Stationery 
Office, York House, Kingsway, London, W.C.2. 


The Physics of the Ionosphere. Collection of papers 
resented at a conference under the auspices of the 
Physical Society at the Cavendish Laboratory, Septem- 
ber, 1954. Pp. 406; Figs. 167. Price 40s. The Physical 
Society, 1, Lowther Gardens, Prince Consort Road, 
London, S.W.7. 


Defects in Crystalline Solids. Report of the conference 
held at Bristol in July, 1954, including papers on semi- 
conductors. Pp. 429; Figs. 324. Price 40s. The Physical 
Society, 1, Lowther Gardens, Prince Consort Road, 
London, S.W.7. 


Calibration of Temperature Measuring Instruments. 
Description of methods employed at the National 
Physical Laboratory, covering electrical and non-electrical! 
instruments. Pp. 47; Figs. 27. Price 2s. Her Majesty's 
Stationery Office, York House, Kingsway, London, 
W.C.2 


Radio Research 1954. Report of the Radio Research 


Board on the work of the year, which included the appli- 
cation of back-scatter technique to propagation research, 
investigations of 
materials. 
Stationery 
Ww. 


semi-conductors and ferromagnetic 
Pp. 47; Figs. 8. Price 2s 6d. Her Majesty’s 
Office, York House, Kingsway, London, 
? 


AIRCRAFT SUB-MINIATURE DIRECTION FINDER 


THE illustration shows the various units that comprise the latest 
Marconi sub-miniature automatic direction finder for use in air- 
craft. It weighs complete 23 |b only and is based on the well-known 
Bellini-Tosi system using fixed crossed loops, in this case wound 
on ferrite cores, and a goniometer search-coil embodied in the 
bearing indicator, The goniometer is motor driven and automatic- 
ally displays the radio bearing. Tuning-in of stations is manual 
and all control is carried out from a small unit. Alternative bearing 
indicators are available; both are shown here. The frequency 
coverage is 200 to | ,700 kc/s in three ranges. 
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Proceedings of the National Electronics Conference, 
Vol. X. Collection of papers covering a wide range of 
subjects including microwaves, servo-mechanisms, solid- 
state devices and information theory. Pp. 808+XIV; 
Figs. 447. Price $5. National Electronics Conference, 
84E, Randolph Street, Chicago, 1, Illinois, U.S.A. 

Technique et Applications des Transistor by H. 
Schreiber. Physical principles, methods of construction 
and circuitry of point and junction types, with an 
analytical appendix treating the transistor as a four-pole 
network. Pp. 157; Figs. 182. Price Fr.720. Editions 
Radio, 9, rue Jacob, Paris, 6. 


Principles for Television Advertising. Code of stan- 
dards based on recommendations of the Advertising 
Advisory Committee for the guidance of prospective 
advertisers on television. Pp. 15. Price 1s. Independent 
Television Authority, 14, Princes Gate, London, S.W.7. 


Staging TV Programmes and Commercials by Robert J. 
Wade. Illustrated treatise on the stagecraft of television 
programme production. Materials and methods of scene 
painting and lighting. Pp. 216. Price 48s. Chapman 
and Hall, Ltd., 37, Essex Street, London, W.C.2. 


Specialized Tape Recorder Manual, Vol. 1. Collection 
of American manufacturers’ service data on popular 
models made since 1950. Pp. 286, profusely illustrated. 
Price $4.50. John F. Rider, Publisher, 480, Canal Street, 
New York, 13 


From the Electron to the Superhet by J. Otte, Ph. F. 
Salverda and C. J. van Willigen. Course of instruction 
for training servicemen, in 42 lessons, with questions 
and model answers. The authors are in the Service 
Department of Philips, Eindhoven. Pp. 700; Figs. 733. 
Price 55s. Cleaver Hume Press, Ltd., 31, Wrights Lane, 
London, W.8 


Photo-electric Handbook by G. A. G. Ive. Practical 
guide to the installation, operation and maintenance of 
equipment incorporating photo-emissive cells. Pp. 152; 
Figs. 108 Price 17s 6d George Newnes, Ltd., 
Southampton Street, London, W.C.2. 


Zilveren-Jubileumboek K.V.1.V. Report of the Inter- 
national Technical-Economic Congress held under the 
auspices of the Royal Flemish Engineers Association at 
Antwerp in June, 1954, containing eighty-five papers on 
civil, mechanical and electrical engineering developments 
ranging from harbour works to automatic process control 
Pp. 644; profusely illustrated. Price 1,000 Belgian francs 
Technisch-Wetenschappelijk ‘Tijdschrift, Torengebouw 
VIII, Schoenmarkt 31, Antwerp 


VACATION COURSE FOR TEACHERS 


THE Ministry of Education, in conjunction with the 
Radio Industry Council, is to conduct a course for full- 
and part-time teachers of radio and television servicing 
and of radio in telecommunications engineering courses. 
The course, at Northampton Polytechnic, London, is 
from July 17 to July 27. Further details may be ob- 
tained from the Ministry of Education (Teachers’ Short 
Courses), 36-38, Berkeley Square, London, W.1. 


NEW MATERIALS HANDLING JOURNAL 


THE first issue of a new controlled-circulation quarterly, 
Materials Handling News, dealing with all types of labour- 
aiding machinery will be published on July 1 by Mechani- 
cal Handling, the journal which organizes the Mechanical 
Handling Exhibition 

Materials handling, properly applied, can benefit all 
industries large and small, yet many firms are still not 
making the maximum use of the equipment available; it 
is to such people that Materials Handling News is 
addressed 

The first issue will appear on July 1; those wishing to 
receive copies should write to Dorset House, Stamford 
Street, London, S.E.1 
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Radioactive Aids for Industry 
Establishment of a New Research Group at Harwell 


CHE problem of disposing of radioactive by-products 
from nuclear reactors is not likely to present any 
difficulty for many years to come, as the demand for 

irces of radiation by industry is at present greater 
1an the supply. Many chemical reactions proceed 
with greater facility in the presence of radiation, e¢.g., 
the polymerization of ethylene, and the “ vulcaniza- 
uon” of rubbers, particularly those of the silicone 
type 

Improvements can also be effected in the end- 
products, and the increased heat resistance of 
irradiated polythene is already engaging the attention 
of cable makers. 

In our own field it has been found* that irradiation 
of transistors can reduce the recovery time and in- 


* Florida, C. D., Holt, F. R. and Steven, J. H. Nature, February 


1954, Vol. 173, p. 397 
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crease the speed of operation under pulse conditions, 
as, for example, in calculating machines. 

To explore the widening field of application for 
radiation sources and to help users to make the best 
use of the supplies which will soon be available, a 
Technological Irradiation Group has been formed at 
Harwell by the United Kingdom Atomic Energy 
Authority. Research will be carried out not only with 
the “gross fission products” (and specially extracted 
elements such as caesium 137 and strontium 90). but 
with the intense radiations which will be available 
from uranium fuel rods during the storage period 
after removal from reactors and before chemical pro 
cessing to separate the uranium and plutonium. The 
Group will also be equipped with van de Graaff 
accelerators for general research into irradiation 
problems. 
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Reports received by Belling & Lee of reception of their experimental |-kW transmitter G9AED on the I.T.A, site at Croydon 


are summarized by the dots on this map. 


They indicate where properly “ locked "’ pictures have been obtained, and at all such 
points it is expected that reception will be good on the future |.7.A. transmissions, 
received from the central London area, but these have been omitted for the sake of clarity. 


A great many reports were naturally 
he map is based on the |.T.A, one 


released earlier in the year (April issue, p.154) and shows the estimated coverage of the 60-kW temporary transmitter now under 


construction in terms of a primary service area (white) and a secondary service area (shaded), Al 


igh there are dots beyond 


these oreas, it must not of course be expected that everyone “in the black '’ will get good reception. 


Wiretess Worip, Jury 1955 


307 


Organizational, Personal and 


Industrial Notes and News 


I.T.A. Northern Stations 


AS foreshadowed in our March issue I.T.A. has 
found it necessary to use two transmitters operating 
in Band III to cover Lancashire and Yorkshire instead 
of one as is done by the B.B.C. in Band I. 

The first of the two sites to be chosen is on Winter 
Hill, Rivington Moor, some five miles north-west of 
Bolton. A 450-ft mast, now under construction at 
Marconi’s, who are also providing the transmitting 
equipment, will be erected on the site which is 
1,450ft above sea level. Coverage is expected to extend 
in the north to Barrow-in-Furness, south to Stoke- 
on-Trent and west to Colwyn Bay. Eastwards the 
coverage will be limited by the ridge of the Pennines 

It is planned to have the station operating with an 
erp. of 100kW by the spring of next year. The 
e.r.p. will eventually be increased to 200kW. 

The probable site for the Yorkshire station is Oven- 
den Moor, near Halifax, but no decision had been 
announced at the time of going to press. 


Northern 


OVER fifty exhibitors, including commercial firms, 
Government establishments, universities, hospitals 
and research associations, will be present at the tenth 
annual electronics exhibition to be held by the Insti- 
tution of Electronics (Northern Division) at the 
College of Technology, Manchester, from July 14th 
to 20th. The opening ceremony will be performed 
at 2.30 p.m. on the first day. Equipment to be shown 
ranges from colour television to location of thunder 
storms, from computers and counters to electrostatic 
depositing of flock, from timing loom operations to 
measuring sound produced by fluorescent lighting 
chokes, and also includes a good deal of conventional 
test gear. A programme of forty lectures and sixteen 
film shows on electronic subjects will be running con- 
currently with the exhibition. 

Admission tickets can be obtained by forwarding a 
stamped addressed envelope to the Institution secre- 
tary, W. Birtwistle, at 78, Shaw Road, Thornham, 
Rochdale. Catalogues (2s including postage) and lec- 
ture and film show programmes (4}d_ including 
postage) are also available 


Electronics Show 


Swedish Television 
THE Swedes hope to start up a regular television 
service on July 1, 1956. A total of some 50 trans- 
mitting stations is planned: one of l0OkW, 28 of 
60kW, two of 10kW, eight of 3kW and 11 of 1kW. 

A large demand is expected for foreign equipment 
such as studio and camera equipment, booster-station 
installations, coaxial cables, radio links and, at the 
outset, for receiving sets. The Swedes will use the 
625-line system and 25-picture frames per second. 

At present there is a 5kW station operating from the 
Technical High School in Stockholm with a weekly 
experimental programme 

It is estimated by the Swedish committee planning 
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1.T.A, AERIAL 


Part of the 8-stack aerial array built by 
Marconi's for the |.T.A, Croydon station. 


the future of television that within 14 years of the 
inauguration of regular services there will be nearly 


a million licence-holders in Sweden. 


Thoughts on Broadcasting 


SOME points made by Harold Bishop, director of 
B.B.C. Technical Services, in his inaugural speech as 
president of the Radio Industries’ Club: — 


V.H.F. Broadcasting.—We are delighted by the 
positive steps the industry has taken to get it started; 
already over 50,000 sets have been distributed. 


Interference.—There is danger in over-simplifying 
the design of television receivers. Interference from 
line time bases is a serious blot on the copybook of 
the industry 


Colour.—We are going to do some experiments, 
but in my opinion it will be a long time before there 
is any colour television service in this country. 


Receiving Aerials seem to need a great deal of 
attention. An integrated design [for all broadcasting] 
is needed. 


Eurovision.—The number of television receivers in 
Europe outside the United Kingdom is under half 
a million. Bear this in mind when talking about 
programme exchanges. 


Manpower.—Not enough is being done to encour- 
age young chaps to join electronics; we want the help 
of science masters in schools. 
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PERSONALITIES 


Rudolf Kompfner, who came to this country from 
Austria in 1934 and since 1952 has been in the United 
States working on microwave valves at the Bell Tele- 
phone Laboratories, New Jersey, is to receive this year’s 
Duddell Medal from the Physical Society, It is being 
awarded in recognition of his work in this country on 
the travelling-wave valve of which he was the originator. 
He described the valve in our November, 1946, issue. 
During the war he was a temporary experimental officer 
in the Admiralty (undertaking research in the Physics 
Department of Birmingham University), and in 1944 
went to the Clarendon Laboratory of Oxford University 
where he stayed until going to the United States. 


The degree of D.Sc.(Eng.) has been conferred by the 
University of London on Dr. A. Rosen, Ph.D., M.1.E.E., 
for his work in the field of telecommunication cables. 
Dr. Rosen, who has been consultant engineer (telecom- 
munications) with British Insulated Callender’s Cables, 
Ltd., since 1953, was formerly chief engineer (telecom- 
munication cables) with Siemens Brothers. He has 
written a number of papers on r.f. cables, some of which 
have appeared in our sister journal Wireless Engineer. 


Robert L. Green, A.M.I.E.E., has joined Winston Elec- 
tronics, Ltd. (who have recently moved to Shepperton, 
Middx.) as senior development engineer responsible for 
telecommunications research and development. Born in 
Holland, Mr. Green, who is 33, came to this country 
during the war and was with the General Electric Com- 
pany at Shaw, Lancs, before joining Standard Telephones 
und Cables in 1943, During his nine years with S.T.C. 
at Footscray, Kent, he was concerned with the design 
and development of machinery for the production of 
valves 


The superintendent of the new Electronics Depart- 
ment of Metropolitan-Vickers, at Trafford Park, Man- 
hester, is E. 7. W. Barnes, who has been, since 1953, 
superintendent of the radio department (which is incor- 
porated in the new department), He joined the company 


as a college apprentice in 1930. The assistant super- 


intendent of the department is D. E. Thornhill, 
B.Sc.Tech., Grad.I.E.E., who joined the company as a 
vacation apprentice in 1936. Dr. L. W. Brown, B.Sc., 
Ph.D., M.LE.E., F.Inst.P., who has been chief engineer 
of the radio department since 1950, is chief engineer of 
the new department. He was with B.T.-H. from 1943 
to 1950, where he was responsible for radar develop- 
ment, prior to which he was for three years a scientific 
officer at T.R.E., Malvern. T. R. G now assistant 
chief engineer of the electronics department, formerly 
held the same position in the radio department. J. L. 
Russell, A.M.ILLE.E., who since 1947 has been in the 
company’s electronic control engineering department, 
becomes assistant chief engineer (special applications) in 
the new department. L. H. J. Phillips, who is appointed 
sales manager of the department, was at one time during 
the war head of the radio department of R.A.E., Farn- 
borough, and subsequently became deputy director of 
communications deveiopment in the Ministry of Aircraft 
Production. He has been sales manager of the Metro- 
vick radio department since 1945. 


E. Cattanes, B.Sc., M.Brit.L.R.E.. has joined the 
Solartron Electronic Group, Ltd., ames Ditton, 
Surrey, as a senior commercial executive. In 1934 he 
tarted and managed in Paris the French subsidiary of 
- C. Cossor, Ltd., and in 1937 he managed the newly 
formed Cossor Instruments Division in London, being 
responsible for introducing, in 1938, the double-beam 
oscillograph. After periods of service with Airmec, 
Ltd., and the English Electric Company, he went to 
Canada in 1952 and returned to this country at the end 
of last year, Mr. Cattanes has twice been a member of 
the Council of Brit.I.R.E. and from 1948 to 1952 was 
chairman of the industrial electronics section of the Radio 
Communications and Electronic Engineering Association 
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D. H. W. Busby, whose article giving the design for 
a pre-amplifier appears in this issue, has been with 
Mullard for the past five years, prior to which he was 
for 24 years in R.E.M.E., where he was working on 
gunnery control equipment. While with Mullard he has 
been concerned with problems encountered in the pro- 
duction of cathode-ray tubes and more recently with 
valve applications especially on the audio side. 


F. W. Hollings, who has been with the Dubilier Con- 
denser Company for 36 years, has retired from the posi- 
tion of secretary and has been appointed a director. He 
is succeeded by H. 8S. Clemow. 


Victor G. Oastler, who has been in charge of the 
Marconi Marine Aberdeen depot since 1948, has been 
transferred to the main London depot (East Ham) where 
he will be deputy manager until the retirement in Sep 
tember of the resent manager, C. T. Sanders. Mr 
Oastler joined Marconi’s as a sea-going operator in 1929 
The new manager at Aberdeen is Alexander P. Good- 
man. After sixteen years’ duty at sea he joined the 
technical staff in Bombay in 1942 and became an in- 
spector there in 1949. The new manager of the company’s 
Port Said service depot is George A. Dwyer. He joined 
the company in 1929 and after 12 years at sea was 
appointed to the shore technical staff, 


BIRTHDAY HONOURS 


A baronetcy is conferred upon Sir George Nelson, 
head of the English Electric-Marconi group of companies. 

Harold Bishop, director of B.B.C. 
receives a knighthood. 

Appointments to the Order of the British Empire 
include:— 


Hugh K. Grey, head of the communications depart- 
ment, Foreign Office (C.B.E.). 

F. Neil Sutherland, general manager, Marconi’s Wire 
less Telegraph Company (C.B.E.). 

Philip H. Spagnoletti, director and general manager, 
Kolster-Brandes, Ltd. (O.B.E.). 

Harold W. Cox, E.M.1, Engineering Development, Ltd 
M.B.E.). 

Richard W. Lewis, 
M.B.E.) 

Robert J. Parker, senior telecommunications superin- 
tendent, Cable and Wireless (G.P.O.), Birmingham 
(M.B.E.) 

Recipients of the British Empire Medal include 
Sydney F. Alexander, technical officer, Post Office 
Research Station, Dollis Hill; William D. H. Lockerby, 
technical officer, Radio Telephony Terminal, G.P.O.; and 
Harold Robertson, radio technician, No. 20 Maintenance 
Unit, R.A.F. 


Technical Services, 


chief chemist, Burndept, Ltd 


IN BRIEF 


The number of broadcast receiving licences current 
in the U.K. passed the Fourteen Million mark during 
April. At the end of the month the total was 14,017,447, 
of which 4,580,725 were for television—an increase of 
76,959 during the month. 


V.H.F. Demonstration.—Although the B.B.C. has at its 
disposal the means of propagating information to over 
95 per cent of the population, it cannot demonsti sie to its 
listeners the advantages of v.h.f. broadcasting. In order, 
therefore, to bring to the notice of listeners in the London 
area the benefits of the new v.hf. service, a special 
demonstration using comparative recordings has been 
arranged at the Science Museum, which is open on week 
days from 10 to 6 and on Sundays from 2.30 to 6. 


The report of the Institute of Physics for 1954 records 
that the membership was 4,749 at the end of the year 
It also records that of the 54 candidates who sat for the 
newly established Graduate examination, only 19 were 
successful. The number of candidates taking the fina! 
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examinations for National Certificates in Applied Physics 
was 206 at the Ordinary level and 75 for the Higher 
Certificate, compared with 151 and 55, respectively, in 
1953 


At the recent Diamond Jubilee celebrations of the Bir- 
mingham College of Technology a number of associate- 
ships of the College were awarded. Among those to 
whom associateships were presented by C. F. Partridge 
head of the Department of Electrical Engineering, were 
John M. Beddoes, radar research engineer, Decca Radar; 
Trevor H. Robinson, graduate apprentice, Marconi’s; 
Kenneth J. Adderley, graduate apprentice, G.E.C.; and 
Michael J. Hampton, student apprentice, G.E.C 


In a statement summarizing the work of the Profes- 
sional Appointments Bureau (9, Victoria Street, London, 
S.W.1) it is recorded that in 1954 it submitted particulars 
of over 9,000 engineers for vacancies in civil, mechanical 
and electrical engineering. Incidentally, the majority of 
electrical vacancies called for experience in electronics and 
light current engineering 


The annual report of the Radio Industries Club records 
an increase in membership of 33 during the year, bringing 
the total at the end of March to 874. Harold Bishop, 
director of B.B.C. Technical Services, who has been a 
member of the Club since 1943, succeeds C. O. Stanley 
(Pye) as president. Frank Jones (Marconiphone) and F. H. 
Robinson (Odhams) are respectively chairman and vice- 
chairman 

Gift of Test Gear.—A complete set of 10-cm test equip- 
ment was recently presented to the Kingston-on-Thames 
Technical College by Decca Radar, Ltd. It will be used 
as part of the normal laboratory programme for full-time 
Higher National Diploma and B.Sc. (Eng.) degree courses 
and for post-graduate courses in microwave and pulse 
technique. The presentation was formally made by 
S. R. Tanner, the company’s director of research 


Standard TV Set.—According to information published 
in the £.B.U. Bulletin, the German television set manu 
facturers have agreed to produce, in addition to their 
own individual models, a standard receiver with a 43 cm 
(17in) tube, priced at about D.M.700 (£60). 


L.C.C, Mobile Radio.—Although in London few places 
are more than two miles from an ambulance station, the 
L.C.C. is introducing, experimentally, a radio-telephone 
service for its ambulances. Six ambulances and a staff 
car are to be equipped and a headquarters station set up 
at a cost of £2,975. 


1955-56 Prospectus.—Details of full-time day courses 
in telecommunications engineering and servicing, onc- 
day-per-week courses organized at the request of the 
Radio Industry Council and evening classes in telecom- 
munications engineering, servicing and one or two 
specialist courses are given in the new prospectus sent to 
us by the Northern Polytechnic, Holloway, London, N.7 


B.R.E.M.A. Council.-We were misinformed as to the 
representative of English Electric on the Council of 
B.R.E.M.A. (see page 256 of our last issue). H. C 
Timewell represents the company and not D. C, Spink 
who is no longer with English Electric, 


The aggregate attendance — the ten days of the 
recent Northern Radio Show, at City Hall, Manchester, 
was 90,385. 


Audio Convention.—The 1955 convention of the Audio 
Engineering Society of America will be held in the Hotel 
New Yorker, New York, from October 12th-15th and will 
run concurrently with the annual Audio Fair. 


At the end of its first year the India Institution of Tele- 
communication Engineers, New Delhi, had more than 
1,000 members. The publication of a quarterly journal 
has been started 


A reader has a number of back issues of Wireless World 
(August, 1949, to June, 1953) which he is willing to give 
toa club. Requests should be addressed to B. F, H., care 
of the Editor. 


310 


res 


wall 


SOYEZ 
TELESPECTATE URS 


KrISK 
NAAR DE TELEVISIE 


(S THIS AN IDEA for the G.P.O. ? 
authorities are now using the 
popularize television. 


The Belgian postal 


cancellation stamp to 


PUBLICATIONS 


Abstracts of all new British Patents—whether of U.K 
or foreign origin—are given in Patents Abstracts Journal 
which is published weekly by the Technical Information 
Company, of Liverpool. There is a subject index of short 
titles for each of the three main groups—general and 
mechanical; chemical; electrical—and it is claimed that 
the information is published within ten days of the patents 
being available for public inspection. The complete 
journal costs £26 a year but each of the sections is avail- 
able separately 

Plastics Materials.—A new 62-page booklet, which lists 
alphabetically, according to chemical type, plastics 
materials and their manufacturers, is issued by the British 
Plastics Federation. A short note on the outstanding 
properties is given as a preface to the section devoted to 
each type of material. The booklet, “ Buyers’ Guide to 
Plastics Materials and Machinery and Equipment for the 
Plastics Industry,” is obtainable from the Federation, 
47-48, Piccadilly, London, W.1, price 2s 6d. 


A proper system of book-keeping is essential to even 
the smallest business; we do not apologize, therefore, 
for bringing to readers’ notice an authoritative book on 
the subject issued by our publishers. “ Book-keeping for 
Small Traders,” by J. Unett, is published by Iliffe and 
Sons Ltd., price 12s 6d. (Postage 4d.) 


We understand from the R.S.G.B. that it is now able to 
supply from stock the 1955 A.R.R.L. Handbook 
mentioned in our May issue, page 246). 


Appendices dealing with the Suppression of Interference 
caused by flasher signs are included in the revised edition 
of the British Standard “ Electric signs and high-voltage 
luminous discharge-tube installations” (BS559, price 5s). 


INDUSTRIAL NEWS 


In his review of the year, Viscount Chandos, chairman 
of Associated Electrical Industries, Limited, of which 
B.T-H., Edison Swan and Metropolitan-Vickers are 
members, stated that a new factory designed specifically 
for the production of Ediswan cathode-ray tubes was 
being built at Sunderland. When this is brought into 
use later this year it will release space at the Brimsdown 
factory for advanced development of tubes for coloured 
television. Viscount Chandos also stated that a new 
electronics factory is planned for B.T-H. 


Another factory at Hove has been acquired by Mullard 
for the assembly of valves and cathode-ray tubes. Art 
the present factory at Wilbury Villas, which employs 
about 175 people, and at the new factory at Cromwell 
Road, which will accommodate up to 350, the valves are 
made from sub-assemblies produced at another of the 
firm’s thirteen factories. 


A. Jennings of Murphy Radio, Limited, has accepted 
an invitation to serve on the 16-member Statutory 
Advisory Committee of the Board of Trade concerned 
with the preparation of forms and instructions for a 
sample census of distribution and other services for 1956. 
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Marine Exhibition —A number of manufacturers of 
radio communication equipment and electronic aids to 
navigation are participating in the Engineering, Marine 
and Welding Exhibition which is to be held at Olympia, 
London, from September Ist to 15th. 


In order to associate its name more directly with its 
specialized manufacture of high vacuum equipment, the 
utle of W. Edwards and Co. (London), Limited, of Manor 
Royal, Crawley, Sussex, has been changed to Edwards 
High Vacuum, Limited. 

A model of the new laboratory planned specifically 
for developing colour television by Sylvania-Thorn 
Laboratories, Limited, was shown at the Summer Exhibi- 
tion of the Royal Academy in London. The laboratory 
will be built on the Great Cambridge Road, Enfield. 


A travelling display of cables and wires and various 
materials used for insulation has been put into service 
by British Insulated Callender’s Cables, Limited, and is 
touring the United Kingdom. During July it will be in 
London and the Home Counties. 


A hand-held underwater television camera and asso- 
ciated equipment has been supplied by Pye Canada 
Limited for the arctic survey to be undertaken by 
H.M.C.S. Labrador. 


Cossor Instruments, Ltd., formerly the instrument 
division of A, C. Cossor, Ltd., has been incorporated as a 
subsidiary company in the Cossor group. 


Sound Sales, Ltd., inform us that their application for 
the registration of the trade mark “A-Z” has been 
accepted by the Patent Office. 


The new headquarters of the General Electric Com- 
pany, Limited, Midland sales organization, was recently 
opened at Magnet House, Newhall Street, Birmingham. 
It has a radio and television service department. The 
G.E.C. has also opened new premises in White House 
Road, Ipswich. 


The Scottish Service Department of E. K. Cole, 
Limited, has been transferred from 26, India Street, to 17, 
Cadogan Street, Glasgow, C.2 (Tel.: Central 3633). 


Winston Electronics Limited have moved from 
Hampton Hill to their new factory and offices in Govett 
Avenue, Shepperton, Middlesex (Tel.: Walton-on- 


Thames 2732 


Recent additions to the ever-growing number of 
ganizations using mobile radio-telephone equipment 
include paper merchants and laundries. Pye are supply- 
ing the radio equipment for forty vehicles used by 
Phillips, Mills and Company for the col- 
lection of wastepaper in Greater London, 
for eight vehicles used on the 400-acre 
site of the paper mills of Albert E. Reed 
und Co., at Tohecland, near Maidstone, 
and for three of the vans used by Wig- 
more Laundries, Limited, of Shepherds 
Bush, London. Pye have also received 
orders from the Dorset and Carmarthen 
ounty ambulance services for eleven and 
twenty mobile installations, respectively, 
together with a fixed station for each. 


L.T.A. MIDLAND TRANSMITTER.—This is 
the Pye equipment to be installed at the 
|.T.A. Midland television station to be built 
at Common Barn Farm, Hints, some five 
miles south-east of Lichfield, Staffs. it is 
estimated that its service area will extend as 
for south as Gloucester, to Chesterfield in 
the north, Shrewsbury in the west and 
Market Harborough in the east. Initially 
the station will have an e.r.p. of (00 kW, 
eventually to be increased to 200 kW. The 
mast and aerial system are being supplied 
by Marconi’. 
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EXPORTS 


Increasing Radio Exports.—Provisional figures issued 
by the Radio Industry Council for exports during April 
show a further increase. The month’s figure was 
£2,969,213. This brings the total radio exports for the 
first four months of the year to over £10.6M which is 
an increase of more than 10 per cent on the same period 
last year 


The Companhia Telephonica Brasileira (Brazil's tele- 
communications organization) has placed contracts for the 
supply of equipment for a cable and radio network for 
multi-channel telephony with Standard — nm and 
Cables, Limited, through the associate company 
Standard Electrica S.A., of Brazil. The network of radio 
links, operating on a frequency around 4,000 Mc/s, covers 
some 300 mules in thirty-mile hops. Seven radio 
channels in each direction are provided and each of 
these can carry up to 600 telephone circuits. 


Of the twenty-four British and foreign manufacturers 
who submitted tenders to the Egyptian Police Authorities 
for the supply of equipment for an extensive radio net- 
work, Marconi’s have been awarded the contract. It 
provides for the supply of 221 v.h.f. mobile stations and 
132 transmitters and 139 receivers for fixed stations, In 
addition, an inter-city h.f. system has beea planned 
involving the supply of twentetous 500-watt transmitters, 
associated h.f. receivers and receiving terminal equip- 
ment. Marconi’s are also providing masts, acrials and 
ancillary gear, 


E.M.I. Electronics, Limited, of Hayes, have supplied 
to the Compania Shell de Venezuela, in Caracas, a con- 
sole control desk providing for four microphone inputs 
and eight line inputs and a transportable 4-channel 
mixer unit. The control desk will be used to feed pro- 
gramme material from various sources to a film recording 
unit and to tape and disc recorders. The Shell Company 


provides films and film material for regular programmes 


from two Venezuelan television stations. 


Representation of United Kingdom manufacturers of 
industrial and medical electronic equipment and television 
components and accessories is sought by B.1.B. (Belgium- 
Ireland-Britain), S.A., 21 rue Defacqz, Brussels, Belgium 


United Motor and Electrical Company, of 387, Skinners 
Road South, Colombo, Ceylon, ask to be put in touch 
with manufacturers of a.c. and d.c. test and measuring 
instruments 


Developments in 


Sound Reproduction 


NEW PRODUCTS AND 


A, least two London exhibitions in the late spring 
those organized by the British Sound Recording Asso 
ciation and by the Association of Public Address 
Engineers—are devoted exclusively to sound reproduc- 
tion, and a third, the Radio and Electronic Compo- 
nent Manufacturers’ Federation’s show, can always b« 
relied upon to include a substantial proportion of 
electro-acoustic components. The following notes 
are gleaned from visits to all three exhibitions and give 
some idea of the activities which have reached fruition 
in the development departments of the firms exhibit- 
ing 

Microphones.—-An_ interesting transmitter-micro 
phone, operating without trailing leads, has been 
developed by Leevers-Rich for use in film production 
and broadcasting. It measures only 4}in x lin x jin 
and can be clipped into the breast pocket, when the 
j-in diameter condenser microphone resembles the 
projection of a fountain pen top. (Alternative forms 
are available.) The transmitter, which has an output 
power of 5mW, operates at 70 Mc/s and is energized 
from miniature batteries. The condenser microphone 
is omni-directional and the effective frequency range 
is 30—10,000c/s At the receiver, which is a.c 
operated and takes the form of a 19-in rack unit, a 
limiter controls the variations of r.f. level due to move- 
ment of the transmitter for input signals above 1/V. 


Leevers-Rich “Radiovoyce’’ transmitter-microphone 


New flat strip cantilever in the 
GP59-3 turnover crystal cartridge. 


TRENDS 


AT RECENT EXHIBITIONS 


Another unobtrusive microphone, this time of 
normal direct-connected type, is the Model LFV59 
“Full Vision” made by Lustraphone. This has been 
designed for singers and other artists and measures 
only about lin in diameter. It is of the moving-coil 
type and is suitable for hand or stand use. 

The trend towards smaller physical dimensions is 
also seen in the M7 moving-coil and M8 ribbon micro- 
phones made by Film Industries. These measure 
respectively 24in and ljin in diameter and make use 
of semi-flexible tubing instead of swivel joints for 
adjusting the angle of the head 

The Reslo ribbon microphone is now available in a 
redesigned screen with matching transformer in the 
base. The ribbon is 2 microns in thickness and is die 
formed to a shape which gives visual indication when 
the designed tension has been applied. This micro- 
phone, and the Reslo miniature moving coil, are 
characterized by the ingenuity of the mechanical 
design, which combines a high electro-acoustic per- 
formance with ease of assembly and positive alignment. 

Pickups.—The Leak “Dynamic” (moving-coil 
pickup has been retooled for mass production at a 
reduced price, with an improved performance over 
the original model. Playing weights are 2 to 3 gm on 
334 r.p.m. records and 5 to 6 gm 78 r.p.m. shellac 
records The damped high-frequency resonance is 
20 c/s+5 c/s and a level response +1 db is claimed 
from 40< to 20kc/s. A diamond stylus is standard 
on both the long-playing and 78 r.p.m. heads 

In a new Cosmocord high-output turnover crystal 
pickup, replaceable flat strip cantilevers are used for 


Leak “Dynamic*’ moving-coi 
pickup, 


Resio ribbon microphone 
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Goldring transcription pickup arm 


Underside of Garrard “301"' transcription motor. 


each stylus. The type GP59-3 has a Rochelle Salt 
element and a tropical version, GP61, is available with 
1 barium titanate element. A special head, HGP55, 


has been introduced for the Burne-Jones pickup arm 
with the correct dimensions for minimum tracking 


error, 

Precise adjustment of playing weight with a cali- 
brated scale is provided in a new “ transcription” pick- 
up arm developed by Goldring. No springs are used 
and the counterbalance is effected by variable leverage. 

A new record for the testing of fine-groove (334 
r.p.m.) pickups is available from the British Sound 
Recording Association, 295, Regent’s Park Road, Lon- 
don, N.3. It carries fourteen frequencies between 
50c/s and 10kc/s and the lateral velocities conform 
within 0.5 db to the CCIR standard combining a 
450usec bass cut with a 50usec top lift. The recorded 
velocity at 1,000c/s is 1 cm/sec. 

Gramophone Motors.—The Model 301 variable- 
speed a.c. mains transcription turntable is now in 
quantity production and the final design incorporates 
many detail refinements. In addition to resilient 
mounting of the driving motor, all controls, and even 
the mains leads, are spring-mounted to isolate the 
turntable from all sources of vibration. Speed varia- 
tion is by means of a magnetic brake. 

Designed for professional “dubbing” work, the 
Connoiseur (Sugden) variable 3-speed motor, recently 
introduced, employs a synchronous driving motor 
running at constant speed, and a variable reduction 
drive gives a range of 2% on any of the three speeds 

R.F. Tuners.—The establishment of the v.h.f. sound 
service has redirected the interest of high-quality 
enthusiasts to the potentialities of B.B.C. programmes, 
and a number of f.m. tuners suitable for connection 
to high-quality amplifiers are now available. 

Permeability tuning in conjunction with tempera- 
ture-compensating capacitors, and an if. limiting stage 
as well as a ratio detector to discriminate against a.m. 
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Astronic 40-watt amplifier, 
Type Al 267. 


interference are 
FM56. 

The Acoustical Manufacturing Company’s f.m. 
tuner, in its redesigned form, incorporates a unique 
tuning indicator in which two small neon lamps show 
at a glance when the station is in tune, or whether it 
is mistuned to the right or left of the correct setting. 
A frequency error of 1 part in 10,000 is detectable. 
Adjustable station indicators are provided, and the 
frequency range of 87.5 to 108 Mc/s covers both 
British and American v.h.f, broadcast bands. 

In addition to the Type FM81 variable-tuned unit 
C. T. Chapman (Reproducers), Ltd., have introduced 
a three-station version (FM82) with switch selection 
of the Light, Home and Third programmes of the 
B.B.C. Each pre-tuning trimmer has a range of 
88-100 Mc/s. A tuner unit with facilities for both 
fm. at v.h.f. and amplitude modulation on other 
wavelengths is also available from this firm for the 
many people who are interested in world-wide recep- 
tion. Two versions.are made, Type S5/FM, with 
medium, long and one short-wave range, and Type 
SSE/FM, with three short-wave ranges and the 
medium waves in addition to the 87.5-100 Mc/s range 
for f.m. 

Amplifiers.—The prototype of a transistor amplifier 
with an output of 10 watts was shown by Lustraphone 
It uses two Mullard experimental power transistors 
in the output stage and is claimed to have a substan- 
tially flat response from 50 c/s to 10,000c/s. A small 
12-volt accumulator is recommended for the power 
supply and the current drain is 1.5A at full output 
(0.25 A quiescent), The dimensions of the case are 
only 6in X 4in X 4in. 

The “ Astronic” range of portable p.a. amplifiers 
made by Associated Electronic Engineers, Ltd., is 
notable for the convenient arrangement of the con- 
trols on a horizontal surface, and for the strength 
and rigidity of the steel carrying case. Model Al267 
is for mains or battery operation and has a built-in 
vibratory converter. The power output is 40 watts 

The new Lowther amplifier (Type TP10) makes 
use of the latest Mullard EL34 output valves in a 
triode-pentode method of connection. The output 
impedance is less than 0.40hm and a damping factor 
of 40 is claimed over the frequency range of 7 c/s 
to 70,000c/s. Another new Lowther product is a 
variable low-pass filter with a cut-off at 18 db/octave 
continuously variable between 2 and 20kc/s. It is 
designed to work with most high-quality amplifying 
equipments. 

Detail improvements in the Rogers range of ampli- 


features of the Armstrong Model 
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fiers include an “ultra-linear” output stage 
and provision for a radio input in the Mk. III 
version of the RD Minor. The RD Junior 
amplifier/control unit has a specification 
which meets most domestic requirements 
with an output of 8-10 watts, and the RD 
Senior with 25 watts is suitable for schools 
and gramophone societies. An interesting 
detail of the RD Junior is the “ impedance 
plug” loudspeaker matching arrangement. 
Three plugs for 2-3, 6-8 or 12-16 ohms are 
provided and the correct value of feedback 
resistor is selected according to the plug in 
use 

Whiteley Electrical were showing a new 
high-quality amplifier and control unit with 
an output of 12 watts. 

In the control circuit of the 
new Armstrong Al0 amplifier, 

a worthy effort has been made 

to rationalize the chaotic pick- 

up equalization situation, Fou 

principal response characteris- 

tics cover all the main British, 

Continental and American 

recording characteristics, which 

are listed and grouped. Minor differences are taken 
care of by the variable tone controls. 

Pamphonic have produced a robust 12-volt “loud 
hailer” in which the amplifier and a rotary converter 
for h.t. are housed in a weatherproof metal case 
Valve heaters are energized in the standby position 
and a microphone press-switch operates a relay to 
start the converter before speaking. The power out- 
put is 10 watts into a weatherproof re-entrant horn 
loudspeaker. 


Loudspeakers.—-A vintage crop of new loudspeakers 
can be reported this year. Undoubtedly the develop- 
ment which has attracted most interest is the realiza- 
tion that the push-pull electrostatic loudspeaker can 
be operated in such a way as to remove what was 
thought to be its inherent non-linearity of transfer 


characteristic. Indications are that ultimately it may 


Rogers RD Junior ampli- 
fier and control unit. 


Left: Whiteley Electrical |2- 
watt high-quality amplifier. 


set the standard for other items 
of sound reproduction equip- 
ment as far as harmonic distor- 
tion is concerned. H. J. Leak 
demonstrated a high-frequency 
electrostatic unit of the new 
type in conjunction with a 
15-in moving coil with a cross-over at 700 c/s, and the 
prototype of a wide-range all-electrostatic reproducer 
(40 c/s to 20kc/s) was shown working by the Acous- 
tical Manufacturing Company. 

An interesting new ribbon loudspeaker, which, like 
the electrostatic is driven over the whole of its radiat- 
ing surface, has been developed by Kelly Acoustics. 
By the judicious use of modern magnet materials a 
flux density of 10,000 gauss has been achieved in 
the gap, giving a force/mass ratio of 4 10’ dyne/gm 
(the diaphragm weighs only 8 milligrams). A 
“potted” coupling transformer presenting an imped- 
ance of 15 ohms is included. The frequency range is 
3 to 20 kc/s. 

Reslosound, in conjunction with the B.B.C. 
Research Department, have made a moving-coil 
direct-radiator loudspeaker unit for the range 2 to 
20kc/s. The spherical diaphragm is of metal and 
the coil is of self-supporting aluminium. The response 
is remarkably free from irregularities and the polar 
response is sensibly uniform over an angle of 90°. 

A new 3-in diameter moving-coil “ tweeter” is now 
incorporated in the Wharfedale 3-speaker reproducing 
system. The cone and coil assembly, which is mounted 
in a cloth surround and incorporates a centre spheri- 
cal dome, weighs 14 gm. The magnet system provides 
a total flux of 54,000 maxwells and a flux density in 
the gap of 13,000 gauss. This unit, known as the 
Super 3, is obtainable separately 


Left: Kelly Acoustics ribbon loudspeaker, with de-mounted magnet 
system and coupling transformer. Centre: Wharfedale “Super 
3”’ tweeter. Right: Plessey 3-inch inset loudspeaker. 
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To provide the essentials of the performance of the 
Guy R. Fountain “ Autograph” loudspeaker in more 
compact and somewhat less expensive form, Tannoy 
Products have produced the “G.R.F.” enclosure with 
dimensions of 48in x 38inx29in. A 15-in dual- 
concentric unit is employed with rear horn loading 
below 350 c/s and forward horn loading between 350 
and 1,000c/s to preserve a realistic source size on 
solo vocal and instrumental music, and a spacious 
distribution on orchestral items with a wider bass 
response. Above 1,000 c/s the radiation is from the 
non-directional concentric horn. 

The Lowther TP1 corner reproducer, which has 
already established a reputation for good transient 
response, has had its performance in this respect still 
further enhanced by a new field magnet design giving 
a flux density of no less than 25,110 gauss. 

In the Truvox “corner diffusion speaker ” internal 
baffles are used to give a “ three dimensional” distri- 
bution of output, and the effect is to increase the 
apparent size of the source. 

For studio monitoring, G.E.C. have introduced a 
high-quality reproducer (BCS1865) consisting of two 
of their metal-cone units in an octagonal vented 
cabinet. The unit includes an auto-transformer for 
matching to 15 ohms. 

['wo-speaker combinations of any of the units 
comprising the Goodmans range moving-coil loud- 
speakers can be arranged in a simple cross-over net- 
work using standardized 4.5 mH chokes. Pairs of 
these chokes for constructing the cross-over unit are 
available from Goodmans at 37s per pair. 

The Plessey 3-in inset loudspeaker, developed in 
conjunction with S.R.D.E. for Service equipment, is 
designed to give maximum intelligibility of speech 
under conditions of high ambient noise, and has 
maximum sensitivity in the range 800-5,000 c/s, The 
front of the diaphragm is protected by a perforated 
steel cover and the materials and finish are chosen 
to withstand extreme climatic conditions. The unit 
is available, without the sealed external housing and 
protective cover, for use in  telecommunication 
equipment 

Magnetic Recording.—An event of considerable 
importance, particularly to owners of portable 
recorders with limited spool capacity, is the introduc- 
tion by the Minnesota Mining and Manufacturing 
Company of a new thin tape (“Scotch Boy” Type 
190M) giving a 50%, increase of playing time from 
any given size of spool. The polyester film base is 
only 0.00lin thick and the coating thickness has also 
been reduced, but an improved coating material 
ensures that there will be no reduction in performance. 

Much attention is being given to the quality and 
uniformity of magnetic oxide coatings, not only from 
the point of view of sound reproduction but also for 
data recording in computers and for machine control 

Special equipment has been developed by the 
M.S.S. Recording Company for routine examination 
of tape production and for the analysis of faults. The 
tape is driven at 30 in/sec and 10 kc/s is recorded 
and played back at the full width of the tape. After 
passing through a 2-kc/s wide bandpass filter the 
output is rectified and applied as a d.c. component 
to the vertical deflection of a cathode ray tube. Move- 
ment of the spot is photographed on paper travelling 
horizontally at 14in/minute, giving a scale of 1 inch 
to 100ft of tape. Faults of duration more than | 
millisecond are detectable and the general shape of 
the curve reveals the qualities of the tape transport 


Wrmeess Worip, Jury 1955 


mechanism as well as of the tape itself. Tape in- 
tended for pulse data recording is tested by a different 
technique. The tape is modulated to saturation with 
square waves equivalent to a pulse density of the 
order of 200 per inch. On playback, any pulse failing 
to reach a given level causes a relay to operate and 


Collaro *“*Transcripter’’ tape recording mechanism with and 
without top cover 


Equipment used by M.S.S. Recording for routine testing of 
magnetic tape. 
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Fez 


‘ 5 
a 


Simon SP/2 portable tape 
recorder, 


the tape is stopped. Alternatively the tape can be 
allowed to run and “drop outs” (tape elements with 
reduced sensitivity) are then registered on a “ Deka- 
tron” counting unit. Other demonstrations arranged 
by M.S.S. included the so-called Bitter technique for 
rendering the surface induction visible by applying 
a colloidal suspension of finely divided magnetite; and 
a sensitive tensile testing machine for observing 
changes in length of tape with changes of temperature, 
humidity, etc. 

Collaro break fresh ground with a tape mechanism 
with many unusual features. Two similar driving 
motors are employed which are used in turn to drive 
the capstan. Thus, in conjunction with duplicated 
erase and record/playback heads, either track of a 
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frequencies likely to be usable at any time of the day or 
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paths from this country during July. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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CONDITIONS 


reel of tape can be used without changing over spools. 
An unusually heavy 63-in-diameter capstan flywheel 
is used to give constancy of speed, and in addition 
the wind-on tape tension is held constant by a feeler 
arm which is coupled to a friction clutch driving the 
drum. Tension is also controlled on fast rewind. A 
subsidiary feeler is used to show the amount of tape 
on the spool Control is by an interlocked push- 
button system 

In the new Simon SP/2 portable tape recorder 
particular attention has been given to accessibility 
and valves can be changed and adjustments made 
through inspection covers at the back and side. Two 
EL84 valves in the output stage give an output of 
10 watts, which can be usefully applied to external 
loudspeakers for p.a. work. 

Grundig were showing a “Specialist” version of 
their tape recorder with a stated frequency range of 
50-9,000 c/s at 34 in/sec and 40-14,000 c/s at 7}- 
in/sec. Track changing is by press-button without 
changing spools. Wide-angle distribution of sound 
on playback is achieved by a large elliptical moving- 
coil loudspeaker in conjunction with two small high- 
frequency units mounted in the sides of the case. 


All Wearite “Tapedecks” now employ syn- 
chronous capstan motors and have provision for 
1,750-ft reels. Three types are available: A, with 


normal arrangement of heads; B, with separate record 
and playback heads for monitoring while recording; 
and C, with provision for simultaneous dual track 
recording. A wide variety of complete domestic, 
professional and industrial recorders incorporating 
the “ Tapedeck” were shown. 

Leevers-Rich, who specialize in tape recording for 
the film industry, television and sound broadcasting 
and have evolved the “Synchropulse” system of 
synchronizing sound and film, were showing examples 
of fine workmanship which included the Model DB2- 
21C machine. This incorporates its own test equip- 
ment for checking frequency response, signal/noise 
ratio and tape speed constancy. The whole equip- 
ment operates from a 12-volt battery, or from a.c 
mains when available 


Predictions for July 


JOHANNES BURG 


HONGKONG — 


== ; 
} | ‘ 
i ‘ 
4 « 6 2 4 8 2 6 20 0 
GMT GMT 
vewseseneenene FREQUENCY BELOW WHICH COMMUNICATION SHOULL 


SE POSSIBLE FOR 254 OF THE TOTAL TIME 
———-—— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 


FREQUENCY BELOW WHICH COMMUNICATION SHOULD 


BE POSSIBLE OW ALL UNDISTURBED DAYS 


Wimetess Worip, Jury 1955 


Wrretess WorLD 


Another first from BRIMAR—still another natural choice tor 
the manufacturer who is looking for the finest. Here’s a tube 
designed to be the finest. Here’s a tube tested (and re-tested) 
at every stage of manufacture to meet the exacting demands 
of equipment manufacturers. 
These are the features that have contributed to the Brimar success, 

@ Rectangular shape with maximum viewing area. 

@ Flat-faced to give wide-angle viewing. 

@ Aluminised screen for extra bright pictures. 


@ Highly efficient ion trap to minimise burns. 


@ External conductive coating. 


Brimar by constant research and the use of modern manufacturing tech- 
niques will continue to meet the ever changing demands of electronic 
and radio engineers, by producing the efficient cathode-ray tube that the 


public demands. 


—the people who know—for 
¢ your future equipment 
requirements. 


Standard Telephones and Cables Limited 


FOOTSCRAY + SIDCUP ; KENT. Terephone: FOOtscray 3333 


Bring your equipment up to date with 


OSOS-REPLACEMENT PICK-UP HEADS 


W you already own 4 fine radiogram or record-player you now have the 
opportunity of rejuvenating it-—of bringing it right up to date for a 
quite modest sum, Acos Hi-g crystal pick-ups are now availabie in a 
tange of specially designed “ plug-in’ models to suit most famou 


makes of record reproducing equipment. These Acos “ Hi-g™ pick-ups, you 
will find, represent a truly phenomenal advance in pick up design—with regard 
to both reproduction and tracking characteristics (so important with many of 
the new nficrogroove recordings). Ask your Dealer! 


MODEL 


A Hi-g pick-up head incorporating the HGP 37-1 turnover cartridge 
with cantilever sapphire styli. Designed for both standard and micro 
groove records Will fic Collaro units RC $32; AC $34; AC3/534 
JRC 532 and the Studio pick-up. Available in cream or wainut 


HGP 37-1 
Collare 


Ask for Data Sheet No. 4800 


« 1a! A Hi-g pick-up head incorporating the HGP 37-1 turnover cartridge 
HGP 37 i with cantilever sapphire styli. Designed for both standard and micro 
. j groove records Will fic Garrard units RC 75M; RC BOM; RC 90 
Garrard y, RC iit; Model TA 
17] Ask for Dato Sheet No. 4800 


Hi-g pick-up heads incorporating cantilever sapphire styli. Separate 
heads for standard ard microgroove records. Will fic the Acos GP 20 
pick-up arm and the Garrard C type adaptor. Used on the following 
Garrard units; RC 72A; RC 75A; RC 80; and the model M unit. Can be 
used on any units which at present use the GP 19 heads 


Ask for Data Sheet No. 4400 
><, 


Separate plug-in type Hi-g heads for standard and microgroove records; 
fitted with cantilever sapphire styli. The crystal unit is identical to that 
HGP 35-! o! the HGP 39.1 above. Can be used on Garrard units RC 75M; RC BOM; 
RC 90; RC lil; and the TA player 


Ask for Data Sheet No. 4000 


aS 


i 
os 
f Separate Hi-g pick-up heads for either standard or microgroove records 
. The crystal unit is identical to that used in the HGP 39-i head. Will fit 
Garrard units RC 60; RC 72A; RC 75A; and the Model M player. Can 
be used on any unit which at present uses the Garrard C adaptor with 
$ GP 19 heads 
Ask for Data Sheet No. 4600 
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Separate Hi-g plug-in type heads for standard and microgroove records 
incorporating the crystal unit as used in the HGP 39 pick-up head. Will 
fic Collaro units RC $32; AC $34; AC3/534; IRC 532. Available in cream 
or walnut 
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Ask for Data Sheet No. 4500 
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Measurement of 
Non-Linearity Distortion 


Need for a Method Corresponding with Aural Fudgment 


—_ television, interest in sound-reproduc- 
ing equipment was never greater. For evidence 
one has .only to look at the advertisement 
pages of this journal. It can hardly be denied how- 
ever that present practice in specifying the non- 
linearity of such equipment is unsatisfactory. Out 
of a considerable number of specifications that were 
examined, one of them stated the percentage total 
harmonic distortion at a mentioned power output at 
two frequencies (40 c/s and 2 kc/s), one gave the same 
information at a single frequency (1 kc/s), one gave a 
curve of “total distortion” against watts output 
(frequency not stated), six gave the “‘ distortion” 
or “harmonic distortion” or ‘‘total harmonic 
distortion ”’ at a stated output but no stated frequency, 
two were “ undistorted” up to a stated output, and 
the remainder were even vaguer. 

What is the information we really want? Presumably 
something that will tell us how much unpleasantness 
we may expect at the maximum output, or alterna- 
tively how much output is available up to the point 
at which unpleasantness does not exceed a specified 
amount. 

The basic principles of this matter have been 
reviewed so recently by ‘‘ Cathode Ray” that the 
preliminaries can be abbreviated. As he says, 
unpleasantness is not measurable as such, so the only 
hope of obtaining quantitative information is to find 
some physical characteristic to which audible distor- 
tion is as nearly as possible proportional and measure 
that. ‘There are of course various types of distortion. 
Of these, it can be assumed nowadays that frequency 
distortion can readily be brought under control. 
The other main type, to which the present discussion 
will be confined, is non-linearity. Unlike frequency 
distortion, the results of non-linearity in one unit of 
the audio chain cannot be compensated by opposite 
non-linearity in another. 


Simple Methods 


The problem is to observe and specify non-linearity 
so as to show how far it causes the reproduction to 
fall short of perfection. One common method is to 
apply a sinusoidal signal to the unit under test and 
to display the output waveform on an oscill , 
using a linear time base. The fact that this is so 
often done can only be accounted for, surely, by 
the comparative ease of the procedure. The degree 
of distortion can be judged only by comparing what 
is seen with an invisible mental picture of a perfect 
sine wave, so the minimum that can be detected depends 
largely on the experience and skill of the observer and 
at best is not very small. A considerable improvement 
is to use a double-beam oscilloscope and compare 
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Fig. 1. In this c.r.0. method of measurement the cause rather 
than the effect of the distortion is seen—the non-linearity of 
the transfer characteristic. 


the output waveform directly with the input, but 
even then the method is not sensitive enough for 
nearly linear units. It has its uses, but can hardly 
be classed as a method of measurement. 

Another oscilloscope method is to display the 
transfer characteristic—the graph of instantaneous out- 
put against instantaneous input—by connecting as in 
Fig. 1. The ideal pattern is a perfectly straight diagonal 
line. One can much more easily judge departure 
from a straight line than from a sinusoid, and also 
more easily distinguish the nature of the distortion. 
But even so, the method is effective only for what 
would nowadays be considered comparatively gross 
distortion. 


Need for a Single Figure 


Obviously distortion shows up much more clearly 
if the comparatively large undistorted component 
of the output is removed. Both simple’ and elaborate’ 
arrangements have been described for filtering out the 
fundamental output and displaying the remainder 
—the distortion products—on the oscilloscope screen. 
This can be a most effective way of investigating 
distortion. But although distortion oscillograms 
are extremely informative to any one who can interpret 
them, for general purposes they have serious dis- 
advantages. They cannot be communicated verbally. 
They are troublesome to reproduce accurately without 
photography. And they cannot readily be compared 
quantitatively with one another, nor enable the signal 
level to be set to a specific standard of distortion. 
So the need remains for some method yielding results 
that can be expressed numerically, preferably as a 
single figure. 

Since the effect of non-linearity is to create signal 
components or products at frequencies not present 
in the original, the obvious solution is to compare 
the amplitudes of these products with that of either 
the whole output or the undistorted part of it. Stated 
in this way, the problem looks quite simple, but the 
more one examines it the more complicated and diffi- 
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cult it turns out to be. That is, if we have not for- 
gotten that our quest is a measure that corresponds 
reasonably well with aural judgment. 

The first complication arises from the division of 
distortion products into two classes—harmonics and 
intermodulation products. This division is a useful 
one for distinguishing products whose frequencies 
are multiples of the originals from those with sum and 
difference frequencies. But it is not such a basic 
distinction as is sometimes supposed. 

The other outstanding question is whether and 
how the distortion products, if there are more than 
one, can be combined into a single distortion figure. 
'There is no difficulty in combining as many as one 
likes, but again one must not forget the aim. Does 
the combined figure reliably correspond with aural 
judgment? 

Whatever their reasons may be, advertisers of 
high-fidelity amplifiers seem at present to be in com- 
plete agreement on these two matters, If distortion 
figures are mentioned at all they shall be (1) harmonics 
and (2) a single figure, viz., total harmonics expressed 
as a percentage of the whole output®. This total is 
the r.m.s. voltage of all the harmonics together, and 
the distortion figure is therefore 

iuy , 2 , 
wo [VitVetVe+. . . 
NVitVPLV~+Ve7 .. 
where V, is the voltage of the fundamental, V, the 
voltage of the second harmonic, and so on. Although 
this whole expression may look rather complicated’, 
it is perhaps the easiest distortion figure to measure, 
which is presumably the reason for its common use 
The apparatus (Fig. 2) consists of an oscillator with 
substantially less harmonic content than any equip- 
ment to be tested, a bridge or other device for balancing 
out the fundamental, and an amplifier and meter 
(theoretically r.m.s., but often not so in practice 
for reading the distortion and comparing it with 
the total output. Such combinations are available 
commercially and can be used by unskilled persons. 

When the distortion to be measured is of the 0.1° 
order, the requirement regarding purity of oscillator 
output is stringent, and filtration is likely to be needed; 
this in turn makes one anxious not to have to vary the 
frequency much, It is, of course, necessary to know 
the signal level or output power at which the distor- 
tion is read, and at a given level the distortion usually 
depends largely on the frequency. So unless the 
frequency also is stated, the significance of the reading 
is considerably reduced. If unmentioned, one would 
probably be safe in assuming it to be some middle 
frequency, such as 400 c/s or 1,000 c/s, and can only 
conjecture what it would be at 40 c/s! 


“ Weighted ’"’ Components 


There is general agreement that the unpleasantness 
of a given percentage distortion, as measured in this 
way, depends to a very large extent on how that 
percentageismadeup. If 1%, total distortion consisted 
of 1% second harmonic and nothing else, it would 
sound very much better than if the first 13 harmonics 
were all present to the extent of 0.29% each (making 
the same total r.m.s. value). Therefore in the absence 
of further information the “total harmonic distor- 


* But unless the distortion is more than about 10%, the denominator 
SV EV tVe + Ves can be replaced, with negligible error 
by V, 
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tion ” is a very unreliable indicator of unpleasantness. 

In order to bring the total harmonic reading more 
into line with aural impressions it was proposed as 
long ago as 1936* that the higher harmonics should 
be “‘ weighted ”’ in direct proportion to the number 
of each harmonic, by multiplying the nth harmonic 
voltage by n/2. The percentage, weighted in this 
way, can be written 


100, / Tet AVY +(2V,)*+ 
Vii+V2+Vi'+V'4 


In 1950 D.E.L. Shorter’ produced evidence to show 
that this linear weighting is not drastic enough and 
that aural assessment is fitted more closely by a square 
law: 

V,*+(V;)° 
NV V,?+V,?+V,7+V,? 


100 


He admitted a practical difficulty, that high harmonics 
present in quantities insufficient to be accurately 
measured may nevertheless, when weighted thus, 
contribute significantly to the total. 

On a basis of musical harmony theory, one would 
not expect the unpleasantness of harmonics to conform 
to any simple law. For instance, the 15th is less 
discordant than the 13th. But Shorter suggests 
that the fact that his weighting gives a figure related 
to the sharpness of curvature of the waveform may 
be significant. Some further research on this would 
be helpful 


Intermodulation Distortion 


It is not difficult to guess why weighted systems 
have failed to achieve popularity. In the first place, 
though it be granted that they are a closer approach 
to our ideal, they seem somewhat arbitrary and thereby 
lacking in authority. Perhaps more decisively from 
a commercial viewpoint, they give figures higher than 
the unweighted total, and so there is what in official 
jargon would be called a strong disincentive to use 
them. It is rather surprising that no one has thought 
of advertising on a system in which the /ower harmonics 
would be divided by an appropriate factor! Lastly, 
the apparatus is more complicated, though for simple 
proportional weighting not unduly so—details of a 
suitable instrument were given long ago’. 

Although one rarely, if ever, sees a weighted 
distortion figure, the more highly technical specifica- 
tions do occasionally reveal the separate percentages 
of the first few harmonics. Such figures can be 
derived from the output waveform or the transfer 
characteristics, but only with a good deal of effort 
and when the distortion is fairly large. For general 
purposes it is best to measure them individually 
with a wave analyser, of which more anon. 

So much for harmonics; how about intermodulation? 
It is sometimes regarded as quite a different kind of 
distortion. There is certainly general agreement that 
the unpleasantness of non-linear sound reproduction 
is due more to intermodulation products than to 
harmonics.' * *. Therefore, some say, intermodulation 
is inherently a more reliable index to distortion than 
harmonics. But this does not necessarily follow, and 
if intermodulation is chosen it should be for some better 
reason.' For basically they are the same, and theoreti- 
cally, given complete information about harmonic 
production, it is possible to calculate the intermodula- 
tion products, and vice versa." '*. Or given the 
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Block diagram of the usual arrangement for measur- 
z total harmonic distortion. 


Example of a frequency characteristic in which wide 
divergences between different methods of estimating 
distortion are to be expected. 


non-linearity and input signai amplitudes, the ampli- 
tudes of both harmonics and intermodulation products 
follow, so that the ratio of one to the other is 
known." '* '% From this it seems reasonable to 
conclude that either should do almost equally well 
as a measure of distortion. On the other hand, however, 
many workers state that intermodulation data line 
up well with listening tests whereas harmonics do 
not.® se 

From these many references let us take two examples 
The first is by H. E. Roys.'* He compared the total 
harmonics with total intermodulation resulting from 
the playing of disk records of test signals (400 c/s 
alone and 400 c/s with 4,000 c/s), using styli of specified 
point radius. He repeated the tests with ‘‘ masters ”’ 
electroplated ‘‘ negatives” of original engraved 
disks) that had been excessively polished, resulting 
in shallow flat-bottomed grooves in the pressings. 
These tests showed a great increase in audible dis- 
tortion and in total intermodulation, whereas total 
harmonic readings were hardly affected. Roys con- 
cluded that whereas the intermodulation method of 
test corresponded with audible distortion, the harmonic 
test did not. And since he confined this conclusion 
to disk recording and reproducing, there seems to be 
no reason to question it. But it has been quoted by 
others'’ as evidence that intermodulation can vary 
quite independently of harmonics in the circumstances 
generally assumed, viz., two or more signals being 
handled simultaneously by a non-linear unit, such 
as an amplifier or gramophone pick-up. The nature 
of Roys’ experiment, however, was entirely different, 
involving intermediate mechanical processes not subject 
to the usual assumptions about non-linearity. On 
the information available, it seems likely that the 
polishing affected the 4,000 c/s ripple most at the 
peaks of the 400 c/s waves, which would result in 
400 c/s modulation of the 4,000 c/s in the reproduction 
without necessarily causing much distortion of the 
400 c/s reproduction. Roys’ argument for preferring 
intermodulation tests, while justifiable for the particular 
chain of processes with which he was concerned, is 
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Fig. 4. A simple frequency-discriminating system, repre 
senting a typical output stage, in which the ratio of inter 
modulation to harmonic distortion is very different from that 
calculated for systems with level frequency characteristics. 


quite invalid for non-linearity as generally understood 

The second example'* is one in which a particular 
form of intermodulation test on a deaf aid was found 
to correspond much better with aural tests than did 
the measurement of harmonic distortion. Examination 
of the distortion/frequency graphs obtained, however, 
shows that the frequency characteristic of the aid 
contained sharp peaks and deep hollows, and that 
these were responsible for the lack of proportionality 
between harmonic and intermodulation products. 
The strong indication of distortion by the preferred 
method of intermodulation measurement was due 
mainly to the frequency of the product measured, and 
a different kind of intermodulation method gave 
altogether different results. It is well that those of 
us whose distortion measurements are confined 
mainly to equipment with nearly flat frequency 
characteristics should be reminded that the simplifying 
assumptions that can be made for such equipment do 
not hold when the frequency characteristic is moun- 
tainous. Take for example the frequency characteristic 
shown in Fig. 3 and compare the distortion at 2 kc/s 
when measured as (a) the second harmonic, 4 kc/s, 
and (b) the difference frequency, 1.1 kc/s, between 
input signals at 2 kc/s and 3.1 kc/s. The amplification 
at 4 kc/s is more than 30 db down on that at 1.1 kc/s, so 
it is not surprising if method (b) gives a much higher 
reading under these conditions than method (a). 

The moral is to refrain from applying to one set 
of conditions a conclusion established for quite 
a different set of conditions. 


Influence of Frequency Response 


The conditions for which a definite intermodula 
tion/harmonic ratio (usually between 3 and 4) has been 
calculated'''* are ideally simple: frequency charac- 
teristic perfectly level over a band embracing all 
the frequencies involved, and transfer characteristic 
conforming to a simple power series. Even so, the 
ratio depends on the number and coefficients of the 
terms in the series, and on the relative amplitudes of 
the test signals. ‘The influence of frequency response 


TABLE I 


Order of 
Distortion 


Harmonic 
Fre- Per- Fre- Per- 
quency centage quency centage 

520 
640 
760 


Intermodulation 


is particularly important in connection with distortion 
caused by iron cores. To demonstrate this, the 
writer measured the distortion across an iron-cored 
inductor connected to a generator giving either one 
or two sinusoidal signals (Fig. 4). First the harmonics 
of a single 60-c/s signal were measured; then the 
intermodulation products caused by signals at 60 c/s 
and 400 c/s in the amplitude ratio 4:1 and having 
the same combined peak amplitude as the single 


signal. The results are given in Table I. 
Here the intermodulation/harmonic ratio is frac- 
tional, The impedance of the coil was varying over the 


60 c/s cycle, causing distortion of the waveform at that 
frequency. But at 400 c/s the impedance of the coil 
was much higher; consequently the 400 c/s was not 
modulated in proportion to the 60-c/s distortion. 

It must be remembered, too, that if there is a 
non-linear element somewhere in the middle of the 
unit being tested, the signal amplitude ratio at the 
input of that element may differ considerably from 
the ratio at the input to the unit, and the distortion 
amplitude ratios at its output may differ considerably 
from those measured at the output of the unit, as a 
result of frequency distortion before or after the 
non-linear element. 


Standard Intermodulation Test 


Two methods 


of intermodulation measurement 
have been sufficiently used and recommended to 
have achieved some degree of standardization. In 
the first, sometimes called the S.M.P.E. 
method,*'» '* ** *® outlined in Fig. 5, the distortion 


is made to take place at a low frequency /, (say 100 
c/s) and non-linearity is estimated by the extent to 
which a comparatively high frequency signal /, 
(say 1,000 or 4,000 c/s) of one quarter the voltage 
(12db down) is modulated by it. The distortion 
products occur at f,+/f\, f+2f,, etc. If strictly 
carried out, the method indicates the total r.m.s. 
value of all these products, and so is analogous to 
“total harmonic distortion’’ measurement, for it 
makes no distinction between products of different 
order.* And because the kind of non-linearity that 
generates mth harmonic also generates intermodulation 
of the mth order, it is not surprising if, in general, 
the unpleasantness increases with the order of inter- 


modulation'*. There does not yet seem to be any 
conclusive evidence on the precise relationship, but 
the S.M.P.E. method is open to the same criticism 
as unweighted total harmonic measurement. It 
also possesses other possible causes of discrepancy’, 
such as the characteristics of the output meter. 

Following the same line of thought as with harmonics, 
one naturally inquires about weighting. The claim 
has been made that intermodulation measurement is 
self-weighting.'’ ** This can be investigated with 
the help of ref.'* We assume that a signal v 
Vcoswt is applied to an element having a single 
non-linear term kv" and a level frequency character- 
istic. Column 2 in Table II shows the ratio of harmonic 
amplitude to fundamental Y. It is interesting to note 
that this value applies whether Vcoswr is the only 
signal present or not. If next the signal applied is 
v=V,cosw,t+ V,cosw,f, column 3 shows the ratio 
of the coefficient of the mth order intermodulation 
product, cos(wsf— mo,t)+ cos( aw t+nw,t), to V,. The 
intermodulation/harmonic ratio is given in column 4. 
If V is identified as V, in the two-signal input, V,/V 
goes out, and the ratios are as in column 5. Compared 
with the harmonics, the intermodulation products 
are weighted in direct proportion to their order, n. 
Since these ratios apply to both sum and difference 
products, they are multiplied by 2 in the S.M.P.E. 
method, which combines both. 

The relative signal amplitudes just considered do 
not, however, present a fair comparison. A single 
signal used for harmonic distortion measurement 
should, to be comparable, have the same peak value 
as the double signal used for intermodulation. 
Column 6 therefore shows the ratios when V = V, +-V,. 
If, as in the S.M.P.E. method, V,=4V, and the ratios 
are doubled, the results in column 7 show a weighting 
that begins feebly in the right direction and then re- 
verses, The values for second and third order distortion 
agree with those calculated (and checked by experiment) 
in ref.'' Distortion confined to the second order 
can be realized approximately in a single triode 
without negative feedback, and third-order distortion 
in a push-pull stage; but the other conditions (dis- 
tortion of one order only, higher than the third) 
are artificial. In any case, fourth-order products are 
inevitably accompanied by much larger second-order 
products, fifth by third, sixth by fourth and second, 


* An intermodulation product of frequency pf, + a» seontting tow and se on'*; and these alter the ratios tabulated 
ah si<—e:6h8CKC CFC SSS for second and third order, the tendency being to 
TABLE Il 
l 2 3 4 5 6 7 

Order of Relative Relative Intermod. R R 2R 
| distortion, harmonic intermod. harmonic when when when 
n amplitude amplitude ratio, R V V, V=V,+V, V = SV, 
V; = 4V, 
kV 2kV, 2V, o/(¥s 4 1 
2 2 2 V 2 “1 \V, 3.20 
kV? akV 2 V,\2 Vv. : 
) 4 4 3 Vv 3 , V; ') 3.84 
k V ; 4kV 3 Vv , J / Vv > | 
4 . s 4| V 4 4/ \y; ) 4.08 
kV* 5kV,¢ V;\4 l{Ve ‘ 
5 16 16 Ay) 5 3/ \y’ +1) 4.08 
kV® 6kV,5 V;\5 {Ve ee 
» j ¢ 4 
6 2 32 (Vv) 6 °/ (y" !) 3.92 
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Fig. 5. Block diagram of the 


HIGH- PASS LOW-PASS 


DETECTOR FILTER 


unit 
UNDER TEST 


usual arrangement (S.M.P.E.) 
for measuring total inter- 
modulation. 


(ren) 


(b) (c) 


Fig. 6. Typical modulation envelopes showing (a) no dis- 
tortion, (b) second-order distortion, (c) third-order distortion. 


equalize the ratios. This is another fact that upsets 
the self-weighting theory. 

Thus each different non-linear transfer characteristic 
has « different ratio of intermodulation to harmonics, 
and the ratio depends on whether the distortion 
products are measured separately or lumped together, 
but for practical non-linearities and no frequency 
discrimination it is fair to say that, as regards weighting, 
total intermodulation measurements show no advan- 
tage over harmonics. In fact, it is easy to see from 
Table II that if one uses signals of equal amplitude 
(V,=V,) the weighting is the wrong way round! 

The S.M.P.E. equipment has therefore been 
modified in various ways at the indicating end with 
a view to giving some degree of weighting to the 
higher-order products. In one variant'* called the 
peak-sum method, the indicator measures the peak 
value of the modulation-frequency output instead of 
the r.m.s. or the mean-rectified. When only one 
modulation frequency is present (because the dis- 
tortion is all second or third order) all three values are 
of course in fixed proportion to one another, but in all 
other cases the modulation-frequency output is non- 
sinusoidal and its peak value is equal to the sum 
of the peak values of all the separate distortion com- 
ponents—provided that at some phase their peaks all 
coincide. Even if they always did (and it does not 
appear that this can be guaranteed) the result does 
not really amount to weighting, for the increase in 
reading due to -~ addition of any distortion com- 
ponent is quite in ndent of its order. 

In another ification’’, mamed after Le Bel 
but basically the same as that described much earlier 
by Bartlett®*, the indicator is a cathode-ray oscilloscope, 
which displays the modulated high-frequency signal 
without rectification, on a time base covering one 
cycle of the low-frequency signal, as in the usual 
c.r.o, method of measuring depth of modulation‘. 
When there is no distortion the trace has a rectangular 
envelope as in Fig. 6(a). Second and third order 
distortion produce patterns such as (b) and (c) 
respectively. Le Bel reckons the distortion by adding 
up the depths of all the “‘ notches,” such as A, in the 
pattern, counting both top and bottom. The sum of all 
the notch depths—two in (b) and four in (c)—is 
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divided by B and expressed in per cent. Third-order 
distortion therefore counts twice as much as second- 
order distortion causing the same depth of modulation. 
This seems to contradict a graph given with the 
original description of the method, connecting the 
notch-depth percentage with the unweighted S.M.P.E. 
intermodulation percentage, and stated to apply to 
amplifiers of all types. It should be noted that notch 
depth (A/B) is not the same as depth of modulation 
(which is A/(2B-A) ) except at 100°; at low values it is 
nearly twice as great, not counting the additional 
doubling when the bottom notch is included. The 
weighting is a step in the right direction, but bears no 
simple relationship to the systems mentioned in con- 
nection with harmonics. Unless the c.r. tube is of a 
precision type and the pattern is carefully measured, 
the method is not suitable for testing modern low- 
distortion equipment. 

Incidentally, the ratio of between 3 and 4 when 
measuring total intermodulation with a 4:1 signal 
ratio as in the S.M.P.E. method is sometimes quoted" 
as ground for saying that such measurement is more 
sensitive than harmonic measurement. But it has 
been shown'! that with some kinds of non-linearity 
the ratio may be as low as 1; and in any case the 
intermodulation percentage is reckoned with reference 
to a signal of only one fifth the amplitude that would 
be used for harmonic measurement, so this supposed 
advantage is illusory. 


Another Standard Method 


Quite different from the S.M.P.E. method is the 
C.C.LF. method** '*, The input signals are equal 
in amplitude and differ in frequency by a constant 
frequency; it is the single distortion product at this 
difference frequency that is measured. The great 
advantage of this method is that distortion can be 
measured over the whole frequency band. On the 
other hand, only second-order distortion is measured. 
So, for example, a well-balanced push-pull amplifier 
would be made to appear almost distortionless, not- 
withstanding that it might have severe odd-order 
distortion, in which case one’s ears would flatly 
contradict the instrument reading. The measuring 
instrument is preferably a wave analyser, which 
however need not operate at more than one or two 
fixed frequencies. Since neither of the two signals is, 
stronger than the other, the frequency at which the 
distortion is being made to occur is ambiguous. 

It is clear that (notwithstanding suggestions to the 
contrary) no one of all these many methods of measur- 
ing non-linearity distortion can be relied upon to 
give readings in agreement with listening tests, unless 
some restrictions are placed on the nature of the items 
tested. For testing iron-core transformers, Williams 
and Eastop** prefer harmonic measurements to 
intermodulation, because there are fewer variables and 
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correlation is as good; for film and disk recording, the 
S.M.P.E. intermodulation method has become firmly 
established’® ** *; for hearing «ids both these 
methods are regarded as useless and the C.C.I.F. 
method strongly advocated’, 


Suitability of Methods 


What do we conclude from all this? Surely that the 
method or methods chosen must be those that 
experience has shown to agree with aural judgment, 
over the whole range of equipment to be tested and the 
whole range of distortion liable to occur in it. Thus, 
for routine tests of similar units in which the kind 
of distortion is unlikely to vary and one only wants 
to check that the amount is tolerable at a specified 
level, quite a simple total harmonic or intermodulation 
system may do, If the kind of distortion is liable to 
vary, then a weighted system would be preferable 
An advantage of a total system is that it can be applied 
where (as sometimes in reproduction from records) 
the frequency is not constant enough for wave-analyser 
readings. On the other hand, during development of 
new equipment, in which every possible kind of 
distortion must be investigated before final approval— 
and especially where different kinds of equipment 
are developed—it is necessary to have apparatus 
capable of separately measuring all the distortion 
components under any desired conditions; in other 
words, at least a generator producing two signals 
variable over the full frequency range, and a wave 
analyser. Such equipment is somewhat expensive, 
but it is proposed to describe in a future issue apparatus 
capable of a wide range of reasonably accurate measure- 
ments and of being constructed at moderate cost. 

For investigating distortion at low frequencies, the 
choice lies between measuring the harmonics of a 
single signal at that frequency or the modulation by it 
of a relatively high-frequency low-amplitude signal 
As regards the signal generator, the advantage of need- 
ing only one signal for harmonics must be considered 
against the advantage of needing less extremely pure 
waveform in the two required for modulation. As 
regards output-measuring equipment, if total un- 
weighted values are required the balance between 
harmonics and intermodulation is perhaps fairly even 
But a weighted total reading is more easily obtained 
for harmonics. Separate measurement of each order 
of distortion necessitates a more selective wave 
analyser for modulation than for harmonics, but the 
frequency characteristic of the unit under test is 
less likely to affect the relative amplitudes, and the 
distortion measured can be at more audible frequencies. 

At high frequencies, neither system yields a series 
of distortion products, corresponding to the different 
orders, within the a.f. band. But if there is second- 
order distortion, beating between upper frequencies is 
audibly objectionable, and this is where the C.C.I.F 
method (or something like it)is valuable. In recording 
and f.m. systems, the amplitude of the high frequencies 
is increased by pre-emphasis, and any overloading 
at these frequencies yields distortion products at lower 
frequencies, which are not reduced by the subse- 
quent de-emphasis so become relatively more promi- 
nent. 

At medium frequencies no particular method is 
always the best, and choice depends on circumstances 

While the need for versatility and flexibility thus 
seems to exclude all hope of standardization, there 
ought not to be a greater variety of test conditions 
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than is reglly necessary. The writer would like to 
suggest that, except where special circumstances 
indicate otherwise, a fixed distortion-product fre- 
quency somewhere in the most audible part of the 
band (say 1,000-2,000 c/s) should be adopted. A 
fixed frequency simplifies apparatus and operation, 
and removes one of the biggest sources of disagreement 
between meter readings and aural appraisal—their 
widely dissimilar frequency characteristics. Choice 
of a middle frequency ensures that what is read is 
actually highly audible distortion, even though it may 
be generated by tones of relatively low audibility. 

For example, suppose the chosen frequency is 
1,320 c/s (this rather odd choice was to minimize 
the risk of spurious responses). Then Table III 
shows typical (but not necessarily the best possible 
input frequencies for measuring the distortion at 
representative points in the a.f. band. Adoption of the 
widely used 4:1 amplitude ratio is recommended, 
because it leads to distortion that is predominantly 
at the frequency of the stronger signal, and does not 
discriminate against the higher orders like equal 
signals. 

Although he may in that respect be unfashionable, 
the writer refrains from making the claim that the 
scheme he recommends gives complete correlation 
between measurements and audible distortion, but 
does suggest that it may be less liable to be ‘‘ caught 
out ”’ by particular circumstances than some for which 
such claims have been made. 

Perhaps the most instructive form in which the 
results of measurements according to such a scheme 
can be presented is as graphs (one for each strong- 
signal frequency) showing as separate curves the 
variation of each distortion product with output 
power. There is some evidence** that the point where 
odd-order intermodulation starts a rapid rise corres- 
ponds to the onset of audible distortion. Whether 
this generalization is valid or not, it is important that 
any distortion data should bring out two things: 
(1) Whether the distortion is mainly second or third, 
and (2) Whether the series converges rapidly (so that 
products above the third are negligible) or slowly 
so that there are appreciable quantities of the higher 
orders, indicating some sharp curvature in the transfer 
characteristic 

In equipment in the high fidelity class, products 
higher than the third ought to be negligible, so 
particulars of distortion in its specification would 
normally be much less formidable than Table III 
might suggest. Along with the assurance that all 
higher-order modulation is less than 0.?°%, it should 


TABLE Ill 


Ovder of Frequency of weak signal when 
modulation strong signal frequency is: 
product 65c/s 800c/s 3,000 c/s | 12,000 c's 
1 (fundmtl 1,320 1,320 1,320 1,320 
2 1,385 2,120 4,320 13,320 
or 
10,680) 
3 1,450 2,920 7,320 
4 1,515 3,720 10,320 
5 1,580 4,520 13,320 
6 1,645 5,320 16,320 
7 1,710 6,120 19,320 | 


— 
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be sufficient to give the percentages of second and 
third at two suitable frequencies. Some substantial 
improvement on present practice need not therefore 
be completely unpractical. 
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LETTERS TO 


The Editor 


Transistor Letter Symbols 


FURTHER to D. Nappin’s letter (your May issue) on 
this subject, the inter-service symbol for a switch has 
for some years been the letters SW. Recently, however, 


this has been modified by BS530 (Supplement No. | 
umended) which lists “mandatory designations” and 
designations normaliy used” in Tables 1 and 2 respec- 
tively. The latter table lists the letter S for a switch. 

I, personally, favour the suggestion put forward by 
Mr. Thompson (in the same issue). The letter Y is so 
far not in use in the Tables referred to above, and the 
similarity to the circuit symbol is a very good argument 
for its adoption 

Signals Research and K. J. NEIGHBOUR 

Development Establishment. 
SINCE the thermionic tube was given the name of 
“valve” because it would not permit a reverse flow of 
electrons, and since a transistor, properly used, has the 
same characteristic, it seems to have the same claim as 
the former to the word “ valve” and hence to the symbol 
V. The Americans, of course, have no problem. For 
them tubes, with a T, are being replaced by transistors, 
ilso with a T. No doubt those amongst us whose valves 
“ plates” fed from “ rails” and control grids appar- 
ently made of corrugated iron will follow in this also. 
College of Technology, V. MAYES. 


Manchester 


nave 


F.M. Receiver Design 
I AM surprised that M. R. Murray in his contribution on 
the ratio detector on page 245 of your May, 1955, num 
ber made no reference to an article on f.m. reception by 
D. Maurice and R. J. H. Slaughter in the March, 1948, 
issue of Wireless World (page 103). 

This latter article gives a convincing but simple explan- 
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THE EDITOR 


opinions expressed by his correspondents 


ation of the suppression of unwanted amplitude modula 
tion. I am afraid Mr. Murray did not convince me that 
his unbalanced circuit was capable of the necessary sup 
pression. The statement is made that the af, output 
follows the ratio Vx-s/Va~a. This statement is not 
substantiated nor are its consequences followed up. 

I disagree with his statement that with a suitably 
designed circuit the ratio Vira/Vera follows faithfully 
the original audio modulation. This is only true when 
second and higher orders of small quantities are neglected 

Malvern, Worcs. F. L. MORRIS 


I FAIL to understand why Messrs. Amos and Johnson 
should choose the ratio detector for their f.m. receiver 
While saving a valve — be of prime importance to a 
set maker, it should surely not be decisive to the home 
constructor. It seems illogical to save a valve at the cost 
of trebling the distortion (on the figures quoted in the 
article) and feed the output, as most will be doing, into 
a high-quality amplifier in which no expense has been 
spared to get the distortion down to the 0.1% level 
Or is there some mystic reason why 3% in the detector 
does not matter, but 3% in the output stage does (per 
haps “Cathode Ray” can enlighten us?). Incidentally 
what has happened to Thomas Roddam’s circuit’? Does 
it really work? 
Redhill, Surrey 


Proprietorship of Band II] 


ON May 11 it was announced that the B.B.C. have 
ordered transmitting equipment to enable them to start 
a second television programme on wavelengths in Band 
Ill 

Declaring my interest in one of the programme con 
tractor companies (Associated-Rediffusion, Lid.), I wrote 
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' Amos & Johnstone 
* Roddam; Wireless World, July 1948 


J. K. CARTER 


LETTERS TO THE EDITOR 


a letter to The Times (printed May 13) to protest against 
any attempt by the B.B.C. to take Band III channels. 

It is generally accepted that the five Band I channels 
which the B.B.C. already use can cover an area at least 
equal to that which the eight Band III channels can 
cover when Band III is completely cleared for television 
oy eee On these grounds, the entire Band III will 

required to take the L.T.A. programmes to the whole 
country in a similar manner as all of Band I is required 
to take the B.B.C. programme to the whole country. 

It might, of course, be argued that it would be better 
to have an entirely new deal and that both Band | 
and Band III should be shared by the B.B.C. and L.T.A 

It may be thought by some that Band I channels 
should be used for such large integral areas as London, 
the Midlands and parts of the North of England for 
both B.B.C. and LT.A. transmissions and that techni- 
cally it would be better for Band III channels to be used 
for the smaller areas 

On this basis a complete re-examination of Band I and 
Band III allocations may be desirable. However, in view 
of all the factors concerned and specially the disloca- 
tion that would be caused to existing television installa- 
tions, on balance it may be best to leave the B.B.C. with 
the five Band I channels, in which case the I.T.A. are 
certainly entitled to all the eight channels in Band III. 

It is quite feasible that the B.B.C. and I.T.A. should 
plan second programmes but surely the proper frequency 
allocations for such second programmes should come, in 
the case of the B.B.C., from any spare facilities they may 
have available in Band I, and similarly, in the case of the 
L.T.A., any spare channel they may find in Band III. 
If, as is very Enely, neither the B.B.C. nor the LT.A. can 
find sufficient spare channels in Band I and Band III 
respectively to provide their respective second programmes 
over the major part of the United Kingdom, then both 
the B.B.C. and the LT.A. must look to Band IV for 
the augmentation of their second programme services. 

The LT.A. are having many obstacles put in their way 
and have to overcome public resistance to the expense of 
converting sets to Band III reception. The LT.A. and 
its programme contractors are quite prepared to meet 
these obstacles and are fully confident dey will overcome 
them. It is hoped that the B.B.C. will not be frightened 
of meeting a similar challenge pony shared with the 
LT.A., in opening up Band Vv or second programmes 

Associated-Rediffusion, Ltd, PAUL RIAN 


“ F.M. Tuning Indicator” 


IT SHOULD be pointed out that although the indicator 
described in the June issue displays ingenious circui it 

sses grid current back through the ratio detector, This 
is undesirable and places the device out of court. 

To align a discriminator it is usual to use a centre- 
reading valve voltmeter, a simplified version of which is 
all that is required as a tuning indicator. Using a single 
valve, sufficiently biased to stop grid current and a meter 
movement as an indicator, it is very easy to arrange a 
suitable circuit. Nothing more elaborate is needed. 

Hayes, Middx C. H. BANKS. 


The author of “F.M. Tuning Indicator” writes:— 

I am grateful to Mr. Banks for his comments, although 
I cannot help feeling he is being a little hasty in so 
summarily putting the device out of court. 

The gd current which flows is quite negligible, being 
limited by the 2-M®© resistor Rl. In practice, connecting 
the indicator to a working ratio iminator circuit 
causes no measurable change in its characteristic what- 
soever, even when the audio take-off point has a itive 
voltage of some 10 volts or so. The latter state of affairs 
would, of course, occur only if the associated receiver 
were badly off-tune. 

The simple unbalanced single-valve indicator described 
by Mr. Banks would only be attractive when high voltage 
swings were available at the audio take-off point and the 
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continued 


error introduced would be proportionately small. This 
is due to the drift inherent in such a a, eapeeany 
when unregulated power supplies are employed. 

J. R. DAVIES. 


“As She Is Spoke” 


E. L. E. PAWLEY’S letter (March issue) on the B.B.C.’s 
use of terms relating to words and recordings does not 
explain the meaning of the mysterious announcement often 
made at the end of a broadcast of music or of a play, 
namely, the announcement that “the performance was 
recorded,” 

In plain English this means that a record (for future 
reproduction) was made of the performance while it was 
being broadcast. Is this what the announcement is in- 
tended to mean in B.B.C. English? Or is it intended to 
mean that the performance was not actually a performance 
at all, but was what the B.B.C. calls “a broadcast from 
a pre-recording ”? 

Incidentally, is not the B.B.C.’s use of the term “a 
broadcast from a pre-recording,” and its attempt to dis- 
tinguish this from the playing of a record, an example 
of confusion of thought? A “broadcast from a pre 
recording ” is nothing but the playing of a record. There 
can be no pre-recording of a performance; there is only a 
recording or only a record of a past performance. The 
length of time that elapses between the recording of the 
past performance and the playing of the record is quite 
irrelevant to the nature of the broadcast. 

It seems that the real distinction that underlies the 
curious terminological distinction drawn by the B.B.C. is 
merely the distinction between the playing of a record 
made by a gramophone company and the playing of a 
record that they have made themselves. 

Osterley, Middx. R. H. NISBET 


** Needles for Talking Machines” 


I AM grateful for “ Free-Grid’s” addendum (June, p. 
302) to my article in the May issue. My beard is at 
present only very slightly flecked with grey and the year 
1910 is extremely dim in my memory. It will not there- 
fore be necessary for “ Free-Grid” to continue collecting 
steel gramophone needles for his bed, as my statement 
on steel needle production at a rate of million per 
day in 1911 is indicative of an extremely large pro- 
duction, which obviously could not have grown up 
overnight. I had always understood that except for 
long-haired grey beards, the cylinder-type machine 
“died” before the First World War, and I wonder if 
the Gamage’s machine at 3s 6d could not possibly have 
been a job-lot for the inveterate bargain-hunter. 

Apropos of there “ being nothing new under the sun,” 
I received a letter containing a sample of pure beryllium 
from Mr. H. J. Leak, who states that whilst foil 0.005in 
thick is available it is impossible to work the material 
satisfactorily in its present state because of its highly 
crystalline nature; entirely apart from a prohibitive cost 
of £3 per square inch. am concurrently investigating 
the production of stylus arms from pure beryllium by 
pressing a powdered aggregate to the final shape and 
then sintering at a fairly high temperature. This method 
is being successfully applied to a number of similar 
adnan ~ 3 such as tungsten carbide, ferrites, etc. 

Kelly Acoustics, Ltd., London, N.3. S. KELLY. 


CORRECTIONS 


IN referring to the Solartron 
Type GO511, on page 276 of the June issue, the output 
waveform rise mol fall times were given in microseconds; 
they should have been in milli-microseconds. 


Miniature Transistor Hearing Aid. The gain of the 
Multitone “ Minuet” described on page 290 of the pre- 
vious issue is 70db, and not 20db as stated. 


uare-wave generator, 
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BELLING -LEE”’ 
NOTES 


‘ Belling-Lee” 


Experimental Transmitter 


Now that the “ Belling-Lee” ex- 
perimental band III transmitter at 
Croydon has settled down, we are able 
to give ““ Wireless World” readers 
some additional general data about 
the station 


Location: 
South Norwood Hill, $.€.25. 


Grid reference: 
332696 


Height above sea-level: 
350 feet 


Vision carrier: frequency: 
194.75 Me/s. 


Sound carrier frequency: 
191.27 Me/s. 


Vision peak white E.R.P.: 
| kW. (approximately) 


Sound carrier E.R.P.: 
50 W. (approximately) 


Constancy of vision power output: 
2dB 


Type of vision aerial: 
Four bays of folded dipoles, each 
bay consisting of four folded 
dipoles arranged in turnstile 


Type of sound aerial: 


Quarter-wave folded 
and four radial 
elements 


unipole 
earth plane 


Mean height above ground level: 


Vision aerial, 85 feet, Sound 
aerial, 92 feet 


Hours of transmission (B.S.T.), 
public and Bank Holidays ex- 
cepted: 
Weekdays: 10.30—12.30 
14,.00—16.00 


Saturdays: 10.00—-13.00 


Nature of transmission 


Vision: Continuous radiation of the 
standard G9AED test card 


Radiation of a 600 c.p.s. 
(approx.) tone interrupted 
at 15 minute intervals from 
the hour by a short tele- 
phonic announcement of 
identity 


Sound: 


1.T.A. estimated coverage Map 
It will be remembered that 
the I.T.A. published a map showing 
the approximate coverage for their 
Croydon temporary station. With 
their permission we have enlarged 
this map and have fixed a red spot 
for every reliable reception report 
received—and there are hundreds 
We have written to every dealer 
we know of within the area covered 
by the map, sending them a post- 
card questionnaire, and on receipt 
of a report we send a Q.S.L. card 
We feel that no matter how bad the 
reception, provided it is possible to 
lock a picture with G9AED on 1 
kW., a useful picture will be 
obtained from the I.T.A. trans- 
mitter on 60 kW. Some of the 
reports really are remarkable, e.g., 
Clacton is 60 miles from Croydon 
_ uljls in a good picture any day 
¢ feel that the last few miles across 
= estuary of the Blackwater is 
providing a measure of recovery 
which is very useful. This feature may 
be responsible for the remarkable 
reception in the Isle of Wight; here 
again there is just about 12 miles of 
water at the end of a 70 mile journey 
Whoever the individuals were who 
drew up the map showing the esti- 
mated coverage for the I.T.A 
Croydon temporary station—they 
should be congratulated If the 
writer presumed to criticise in any 
way it would be on the grounds of 
over cautiousness. To the north-east 
good reports have been received 
from Chelmsford, Braintree, 
Witham, Colchester, Clacton, 
Wivenhoe, Malden, Burnham-on- 
Crouch and Southend. One-fifth of 
the reports received are in the 
shaded portion of the map or be- 
yond but such a statement may be 
misleading. The pattern within the 
shaded portion is fairly even with 
the greatest density in the centre, 
just north of the river We are 
always being asked what type of 
acrial should be used in such and 
such a district. Short of making an 
individual survey which would be 
expensive, we can only recommend 
—ask your dealer. He is anxious 
to get on with band III modifica 
tions and aerial installations; he 
knows the district and its peculiar- 
ities. So much depends on whether 
an outdoor or an indoor aerial is 
possible or required, or if you are 
situated on the remote side of a hill. 
So far as our transmissions 
are concerned we have had a few 
enquiries relating to the vision 
sound ratio. This is certainly very 
low, 20:1 in fact, whereas we 
believe the normal is in the region 
of 4 or 5:1. Originally GOAED was 
vision only and we were pleased to 
be able to add even a low power 
sound transmission. 
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Enfield, Midd 
Grinen ary ya. 


A range of lightweight 
plugs & sockets 


“¢CREEN ecTOR® 


for instrumentation, etc. 


These non - reversible, 
screened connectors ac- 
commodate cables up to 
0.24 in. overall diameter 
and are available for 1 
to 3 ways. Points to note:--A spring- 
loaded locking ring is now incorporated 
giving vibration-proof locking; resilient 
skirt maintains screen contact even if 
locking ring is left undone; contacts as- 
sembled on moisture resistant, nylon-filled, 
phenolic moulded insulant; rubber cable 
support to minimise wear at clamping 
point; housing designed so that the 
moulded inserts can be interposed, i.c 
fixed or free plug, etc.; flange permits 
use on panels of any thickness 
New type plugs (L.788, L.789 or 
L.790 range) will mate with old type 
sockets a, L.625 or L.71§ range) 
locking as formerly, and old type plugs 
will mate with new type sockets but will 
not jock in as the ring is not spring-loaded. 
Apart from this both ranges are inter- 
changeable mechanically and electrically 
Contact Resistance: —less than 2 milliohms 
per pole. 
Working Voltage: 
peak 
Insulation Resistance :—60,000 me 
at $00 v. d.c. between contacts an 
contacts to housing. 


190 v. dc. or ac, 


ohms 
from 


BELLING ¢ LEE LTD 
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Marconi Broadcasting Transmitters 


The greatly differing needs of broadcasting 
systems and stations call for many types 
of transmitters. Marconi’s make ten 
types as standard, and these can be 
modified to provide for variations in 


requirement. Equipment for paralleling 


(fees teeese 
¢ : 


transmitters offers advantages in con- 


. 


tinuity of transmission while dealing with faults, 
and Marconi’s have evolved a system which 


introduces an isolating circuit of nearly infinite Shown above is the MF Unattended 2 kW Typ: 


BD210C with the combining, acrial matching, and 
impedance between transmitters whilst allowing drive units housed in the left hand cabinet, the 
remainder being the transmitter units, which are 
combined in parallel. The 600 W Type BD210A 
and ri kW Type BD210B utilise one or two 
transmitter units respectively. This series has been 
This system may be arranged for efficient designed to serve the recent trend in technique 
, c which calls for unattended transmitters set up at a 
predetermined frequency and thereafter completely 
remote-controlled. 


output signals to pass into a common load. 


and economical operation at half power. 


The first advertised radio programme was broadcast from Marconi’s Chelmsford transmitter 


in 1920. Today 75% of the countries in the world rely on Marconi broadcasting equipment. 


Lifeline of communication 


MARCONI 


Complete Broadcasting and Television Systems 


MARCONI'S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
Partners in Progress with The ‘ENGLISH ELECTRIC’ Company Ltd. 


Spurious Radiation from Wrotham 


A Problem in Co-sited Transmitters 


A RECENT issue of Wireless World contained an 
article' on yet another radio controversy, namely “ to 
co-site or not to co-site.” It described some of the 
advantages and disadvantages of arranging I.T.A. 
television stations to be on, or near, existing B.B.C. 
television sites. As one of a number, and I think 
quite a large number, who suffer in the fringe of all 
B.B.C. services, existing and planned, I am indulging 
in a purely selfish hope that the LT.A. will pick 
entirely different sites so that perchance someone else 
may have my I.T.A. fringe. 

It would seem to me that there are some arguments 
in favour of co-siting stations in the same band, but 
a rigid policy of co-siting Band I and Band III 
transmitters would be unwise; to co-site these with 
Band IV and V stations would be ridiculous. 

The subject of this article is, however, to draw 
attention to a somewhat different problem which has 
arisen as a result of carrying co-siting to the ultimate 
limit in the B.B.C. v.hf station at Wrotham. The 
high-power transmitters for the Home, Light and 
Chird programmes at Wrotham are not only co-sited 
but share the same building and mast. Furthermore, 
all three transmitters are actually fed into the same 
aerial. The frequency separation between the pro- 
grammes is approximately 2%, of the carrier fre- 
quencies employed and since the design of filters to 
separate the three high-power carriers so closely 
spaced is necessarily a difficult proposition it is not 
surprising that interaction between transmitters is in 
evidence. The design of the aerial used has been 
described elsewhere.” ° 

That transmitters which have any mutual coupling 
and are closely spaced in frequency can combine to 
produce spurious products is well known. The 
phenomenon is due to the fact that each transmitter 
output stage as “seen” by the others is a non-linear 
device in which the separate carriers mix and produce 
new and unwanted components. At large transmit- 
ting sites, such as the G.P.O. station at Rugby and 
the B.B.C. station at Daventry where many trans- 
mitters operate, the phenemenon is well known. Such 
non-linearity can also occur on masts and stay wires, 
especially if these are rusty, and the noise and inter- 
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FREQUENCY (Mc/s) 


6.8.C. SOUND 
BROADCASTING BAND 
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Third-order 
Wrothom 


ntermodulation products radiated from 
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By J. R. BRINKLEY* 


modulation experienced from this cause when 
operating several v.h.f. sets simultaneously aboard war- 
ships became known as “ rusty bolt effect.”* 

The coupling taking place at Wrotham is, however, 
stable and appears to be due to direct coupling 
between the transmitters. The worst products are, 
of course, the third-order products which take the 
well-known forms 2A—B, etc., and A+B-—C, etc. 
The Figure shows the disposition of the third-order 
products relative to the carriers. The attenuation 
achieved in the band-stop filters is such that the level 
of these components is about 65db below the carrier 
This is a high degree of attenuation and eliminates 
audible cross-talk between transmitters, but unfor- 
tunately it still permits a high level of interference 
radiation. Thus third-order products have been 
measured at Hampstead (28 miles from Wrotham), 
Brentford (23 miles from Wrotham) and Danbury (31 
miles from Wrotham) and they have been found to 
have field strengths of the order of 5 microvolts per 
metre. This will, of course, cause widespread inter- 
ference to services on the frequencies concerned 

The interference has the curious and sometimes 
amusing characteristic of carrying the modulation of 
two or three of the programmes simultaneously. Since 
the deviations add, the total peak deviation is 
t225kc/s and the total sideband spread approxi- 
mately +300kc/s. The overall effect of this is to 
render much valuable ether space unusable for the 
services for which it was intended. When it is 
remembered that multiple transmitter stations similar 
to Wrotham are planned in the vicinity of all populous 
centres throughout the country and that higher-order 
products also occur it will be seen that the matter is 
one of great importance and that this kind of inter- 
ference must be eliminated. 

In conclusion it must be emphasized that these 
spurious intermodulation products are unlike the 
normal harmonic radiation which takes place from 
high-power transmitters. They are different in three 
respects. First they occupy much more frequency 
space. Secondly, since they are close to the wanted 
carrier they are more difficult to filter. The third 
and most important difference is that they are com- 
pletely avoidable, It is only necessary to employ 
separate acrials suitably spaced to avoid significant 
mutual coupling virtually to eliminate these trouble- 
some components completely. Whether this can be 
done on a single mast or whether separate masts will 
be necessary is a matter for investigation but most 
assuredly the solution must be established before 
further stations are commissioned. 
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| HE circuit described in this article was designed 


primarily for use with the 20-watt high-quality 
amplifier described in last month’s issue of this 
journal’. The pre-amplifier requires a line voltage 


of 250 V at 3.0mA and may be used with high-quality 
amplifiers requiring not more than 200-250 mV input, 
at high impedance, for full rated output. The circuit 
employs three Mullard EF86 high-gain low-hum 
pentodes and offers a maximum pickup sensitivity of 
3.5-4 mV for 200 mV output. Provision is made for 
continuously variable tone control, playback equali- 
zation and high- and low-pass filtering. 

Performance,—An output of approximately 200 mV 
from the pre-amplifier will fully load the 20-watt 
amplifier to its rated output 

The total harmonic distortion at 400 c/s on any 
switch position for 200 mV output is not more than 
0.1%. Since the gain control is at the output of the 
pre-amplifier the overload characteristic is the overall 
figure for the whole pre-amplifier, and at 20-db over- 
load, i.c., for an output voltage of approximately 2 V, 
the total harmonic distortion for any switch position 
is not more than 0.2 


Fig. |. Complete circuit diagram of pre-amplifier. 
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By D. H. W. BUSBY 


Intermodulation distortion was measured by the 
S.M.P.T.E.¢ method at 40 c/s and 10 kc/s through 
the combination of the pre-amplifier and the power 
amplifier’, due to the difficulties encountered when 
making such critical measurements at low levels on 
the pre-amplifier alone. With the gain control fully 
advanced and 20 watts equivalent sine-wave power 
output the intermodulation distortion was not more 
than 1%. With 20 db overload in the pre-amplifier, 
and the gain control set for 20 db attenuation in order 
to produce 20 watts equivalent sine-wave power out- 
put, the intermodulation distortion was not more than 
3%. The intermodulation of the power amplifier 
alone at this level was found to be 0.7%. When 
measurements are made on positions which involve 
playback equalization it is necessary to weight incom- 
ing signals, due to the differing sensitivities at 40 c/s 
and 10 kc/s, to obtain the correct ratio through the 
pre-amplifier. 

Background noise was measured on all switch 
positions and input sockets under practical conditions, 
which are stated in the summary of performance, and 
is referred to the nominal input sensitivity, since this 
is the most general way of stating the signal-to-back- 
ground ratio. Since the gain control is at the output 


* Mullard Valve Measurement and Application Laboratory 
t Society of Motion Picture and Television Engincers See also 
“Electronic Measurements” by Terman and Pettit (McGraw Hill) 
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Pre-Amplifier For Use with a 20-watt 
High-quality Amplifier 


of the pre-amplifier it 
follows that the stated 
signal-to-background ratio 
will be maintained at all 
settings of the gain control. 
Layout. — Considerable 
thought has been given « 
layout, since many diffi- 
culties may be encountered 
when working at such high 
sensitivity, and the pro- 
posed layout was found to 
be very suitable from all 
onsiderations. In general 
with pre-amplifier circuits 
it is essential to adhere 
closely to the suggested 
layout if the published 
performance is to be ob- 
tained in practice. The 
components and sections of 
the pre-amplifier have 
been arranged in logical 
sequence as far as is com- 
patible with satisfactory 
performance, 

In order to obtain the 
required line voltage of 


250 V in conjunction with the 20-watt power ampli- 
fier’, it is necessary to arrange that a 56-k‘? resistor, 
decoupled by at least 8 »F, is introduced to drop the 
available voltage (410 V) at the power amplifier. 
Input Stage.—Four input sockets are provided, one 


RV27 RVag 


Underside of chassis showing positions of most of the components. 


being arranged by anode-to-grid feedback. The input 
is selected by switch SAl. The basic sensitivity of 
the pickup input is employed to make it possible to 
use pickups of sensitivities 3-6 mV on socket PU1 
and suitable attenuation is introduced to facilitate the 


for radio and equalized tape, two for pickups and one use of magnetic pickups and good-quality crystal 
for microphone, the basic sensitivity for each position pickups on socket PU2 


a a 


INDICATOR LAMP 


TO MAIN 
AMPLIFIER 
(MIN. INPUT 
IMPEDANCE IML) 
‘) 
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The crystal remy must be 


loaded suitably for output 
proportional to stylus velo- 
city. By using a large pro- 
portion of the full gain of 
the first stage a microphone 
input sensitivity of 1.5 mV 
is obtained. The sensitivity 
for radio/tape input is 
basically 30 mV but has 
been attenuated to 100 mV 
in the circuit. 


V2 and Tone Control.— 
V2 in Fig. 1 is employed as 
a convenient method of 
obtaining sufficient ampli- 
fication to overcome the loss 
of the passive tone control 
which is included in the 
circuit. At the same time 
the use of anode-to-grid 
feedback offers a compara- 
tively low source impedance 
and therefore has little or 
no effect on the tone control 
stage. The resistor R,, in 
the grid of V2 minimizes 
interaction between this 
stage and the input stage 


327 


due to the inherent variation of impedance with anode- 
to-grid feedback. 

The tone control stage was designed specifically 
to employ potentiometers which follow a logarithmic 
law, with 10%, of maximum resistance at 50% rota- 
tion It will be found convenient in practice to 
arrange that each potentiometer has a resistance, 
between slider and the earthy end, of 25 kf) when 
the indication knob is at 50% rotation. Provided all 
the components of the stage are within the stated 
tolerances the “ flat” position should be obtained very 
close to the 50% rotation position of the bass and 
treble controls. The curves in Fig. 2 show the tone 
control characteristics with the filter at Position 3, 
the “flat” position. The curves include the action 
of the high-pass filter 

Filters and V3.—When considering the choice of 
frequencies to be employed for low-pass filtering it 
was thought that a minimum number should be em- 
ployed to preserve a certain measure of simplicity, 
whilst still maintaining a useful choice. Position 3 
of switch SB is known as the “flat” position and 
limits the frequency response above 20 kc/s. Peak 
amplitude components beyond 20 kc/s are frequently 
contained in the output of wide-range pickups and 


may be greater than these below 20 kc/s. These 
inaudible components can introduce distortion or 
unnecessary limiting of available output power 


Position 2 attenuates frequencies above 10 kc/s and 
is envisaged as being useful to curtail the effects of 
high-frequency distortion due to the input signal 
Crystal pickups do not extend in frequency response 
much above 10 kc/s and at present the f.m. trans 
missions are not in general modulated above 10 kc/s; 
consequently this position may also be used to advan 
tage under these conditions. Position 1 attenuates 
frequencies above 5 kc/s and is not intended for use 
with microgroove records but is intended to enhance 
reproduction of standard shellac records with in- 


herently high-surface noise By the use of R-C 
20 —_ _ 
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Fig. 2. Tone control frequency response characteristics. 
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Fig. 4. Record playback characteristics adopted in the pre- 
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filtering and feedback’ an attenuation is obtained at 
these frequencies of not less than 12 db/octave. A 
high-pass, or rumble, filter has been introduced into 
this stage to attenuate frequencies below 35 c/s, at 
a slope of not less than 12 db/octave, in order to 
obviate the possibility of sub-audio frequencies over- 
loading the system, and to cut motor rumble. 

Output.—The 100-k©2) logarithmic gain control is 
an integral part of the output stage, since it is part 
of the feedback arm, and since the output it taken 
from this point it is of comparatvely low impedance. 
The output of the pre-amplifier, however, should not 
look into an impedance less than 1 M¢). It was 
found, in fact, that a capacitance of 400 pF could 
be placed across the output, with the gain control 
fully advanced, with negligible loss of output at 
15 kc/s. This means in practice, for instance, 20 ft 
of co-axial cable of capacitance 20 pF /ft. 

Playback Equalization.—Consideration of the 
utility of providing a number of playback charac- 
teristics resulted in a decision to use only one charac- 
teristic for microgroove and one for standard records. 
This departure from conventional design was decided 
not only from the point of view of a considerable 
saving in components but also from the fact that the 
majority of record manufacturers are recording 
nominally to the R.I.A.A.” characteristic for micro- 
groove recordings, and those remaining are sufficiently 
close to make it possible to compensate for the 
difference by judicious use of the wide-range tone 
controls available. The microgroove playback charac- 
teristic employed in this circuit is based upon the 
R.LA.A. playback curve, but below 1 kce/s is slightly 
different to the extent of providing closer approach 
to a mean curve encompassing earlier recording 
characteristics. The standard playback characteristic 
is based upon the suggested E.M.I. playback charac- 
teristic, but is modified above 1 kc/s to provide 
additional cut to offset slightly the inherently higher 
noise level of standard recordings 

Acknowledgment.—The author wishes to express 
his thanks to Mr. W. A. Ferguson for his assistance 
in designing the pre-amplifier and for his constructive 
criticism in the preparation of this article 
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VALUES 


1lOMQ 
10MQ 
68kQ 
1OMQ 
1OMQ 
10oMQ 
1OMQ 
47kQ 
820k 
10oMQ 
1OMQ 
470k) 
15MQ* 
270k02* 
3.9kQ* 
TRV,, 100k 


PRE-AMPLIFIER UNIT—LIST 


270kQ* 
3.9kQ* 
220kQ 
470kQ 
18kQ 
470kQ* 
100k ()* 
1.2k02* 
8.2MQ 
250k 


OF COMPONENT 


Resistors 
R, 82k 
R, 68kQ 
680kQ 
82kQ 
8.2kQ 
27kQ 
82k 
100kQ 
5.6MQ 
6.8MQ 
20MQ 
120kQ 
680kQ 
390kQ 
680k 
2.2MQ 
1.5MQ* 


10% 0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 
0.25W 

1W 


10%, 0.25W 
logarithmic 
10% law) 
10% 0.25W 
10% 0.25W 
10%, 0.25W 
logarithmic 
10% law) 
10% 0.25W 
5% 0.25W 


47kQ 

39k Q 
250K. 10% 

logarithmic 
(10% law) 


10% 0.25W 


6.8kQ 
82kQ 


10% 


10% Rs; 


The mains switch may be combined with this potentiometer 


Roo 12kQ 


* High-stability carbon. 


2200p F 
06,02uF 
180pF 
270pF 
180pF 
470pF 
1800pF 
820pF 
220pF 
390pF 
560pF 
0 luF 
50uF 
0.01 uF 
8uF 


Silver mica 
Paper 

Silver mica 
Silver mica 
Silver mica 
Silver mica 
Silver mica 
Silver mica 
Silver mica 
Silver mica 
Silver mica 
Paper 

Electrolytic 
Paper 

Electrolytic 


Capacitors 
820pF 
470pF 
120pF 
120pF 
0.1uF 

50uF 


( Silver mica 
( 

¢ 

( 

¢ 

¢ 

C, O.1uF 
C 

( 

( 

( 

¢ 

( 

( 


Silver mica 
Silver mica 
Silver mica 
Paper 
Electrolytic 
Paper 
Electrolytic 
Paper 
Electrolytic 
Paper 
Silver mica 
Silver mica 
Paper 


8uF 

O.1luF 

10 50uF 
1) O.leF 
10 4560pF 
13 8200pF 
1g 0.05uF 


Valves 


SUMMARY OF PERFORMANCE Mullard EF86 (three). 
Sensitivity (220 mV output at | kc/s). 

Radio/Tape Input impedance 100 kQ 
PUI LP Input impedance 100 kQ 
PUI 78 Input impedance 100 kQ 
PU2 LP Input impedance 100 kQ 
PU2 78 Input impedance 100 kQ 
Microphone Input impedance | MQ 


100 mV Switches 


4.0 mV SA 2-pole 4-way make-before-break wafer switch 


3 = SB 3-pole 3-way make-before-break wafer switch 
60 mV 
L.5mvV Indicator Lamp 


Distortion 6.3V,0.04A 


Total harmonics better than 0.1% on all positions at 
approximately 200 mV output. 

Total harmonics better than 0.2% on all positions at 
approximately 2 V output. 


Circuit Voltages 


Testing Point D.C. Voltage (V Meter Rangc 
Coe 215 1000 V d.c 


intermodulation: see text. 


Filters 

Low pass at 5kc/s, 10 kc/s and 20 kc’s, cut off better 
than 12 dB/octave. 

High pass at 35 c/s, cut off better than 12 dB/octave. 


Background Noise 

Radio/ Tape input socket loaded with 100 kf): — 64 dB. 

PUI input socket short-circuited (PU2 o/c) L.P.:— 
(— 53 dB). 

PU! input socket short-circuited (PU2 o/c) 78:— 
(— 54 dB). 

PU2 input socket loaded with 50 kQ2 (PUI o/c) L.P..— 
(— 55 dB). 

PU2 input socket loaded with 50 kQ (PUI o/c) 78:— 
(— 56 dB). 

Microphone input socket short-circuited :—(— 45 dB). 


cG 
Anode V3 
Screen grid V3 
Cathode V3 
Anode V2 
Screen grid V2 
Cathode V2 
Anode V1 
Screen grid V1 
Cathode V1 


1000 V 
1000 V 
1000 V 

10V 
1000 V 
1000 V 

10V 
1000 V 
1000 V 

wv 


The voltages were measured with a Mode! 8 


* Avometer 


Power Supply 


High tension 
Heaters 


250 V at 3 mA. 
centre tapped 6.3 V at 0.6A 


(20,0002/Volt) with zero input signal 
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Further Notes on the 


P.M. TUNER 


Details of the Oscillator Circuit Layout 
and Notes on Frequency Stability 


By S. W. AMOS, B.Sc. (Hons.), A.M.LE.E., and 
G. G&G. JOHNSTONE, B.Sc 


Hons.) 


‘ 

SiIncE the publication of the articles on the f.m 
tuner in the April and May issues letters received have 
indicated that further information concerning the lay- 
out of the oscillator components may be desirable and 
the accompanying diagram has been prepared to help 
constructors. ‘This is an underside view of that part 
of the chassis immediately surrounding the oscillator 
coil, It is drawn approximately to scale, and shows that 
the connecting wires of the capacitors have been cut 
very short; if this precaution is not taken the induc- 
tance of the capacitor wires may cause such a change in 
effective reactance that the required oscillator 
frequency and coverage may be unobtainable. 

In the prototype f.m. tuner best oscillator stability 
was obtained with the negative-temperature coefficient 
capacitor C, enclosed in the screening can of the induc- 
tor L, but some layout changes were made in produc- 


THE 
was again unequal to the 
G. A. Briggs’ second Lon- 
don lecture-demonstration 
of sound reproduction on 
May 21st. The programme 
followed broadly the lines 


seating capacity of 


demand for 


year’s demonstra 
tion (reported in our 
December, 1954, issue) 
with the addition of live 
and recorded choral sing- 
ing and an excerpt from a 
tape recording in the 
Festival Hall of a public 
concert, played back at 
exactly the same acoustical 
level as the original. Draw- 
ing on his fund of experi 
ence as a_ loudspeaker 
manufacturer and a musi- 
cian, Mr. Briggs once again 
delighted his audience with 
a wise and witty commen 
tary. 

The accompanying 


of last 


hotograph, taken from 
thind the loudspeakers 
during Thurston Dart’s 


harpsichord recital, shows 
(on the extreme right) a 
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Repeat Performance: wr. Briggs Does it Again 


the Royal Festival Hall 
tickets for 


TUN 
CAPAC 


IN 


e 
6 
1 TOR 


bebls ‘© _@® trimmer 
Underside view of the chassis immediately surrounding 
the oscillator showing exact relative position of all com- 
ponents in this circuit. Note that the oscillator coil has 
been turned through 180 degrees. 


ing the model which was photographed for the May 
issue and subsequent experience with this model has 
shown that stability is best with C, underneath the 
chassis and soldered directly to the anode tag of 
oscillator valveholder, as shown in the diagram. The 
anode lead of the capacitor should be cut to approxi- 
mately 4in in length before soldering the component 
in position. In order to accommodate C, at this point 
it was found convenient to rotate the oscillator coil 
through 180 degrees from the position shown in the 
photographs. The accompanying layout diagram 
illustrates this reorientation, 


section of the Goldsmiths’ Choral Union, and about 
a third of the Festival Hal! audience. 
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EXPERIMENTAL KITS 


LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU—and may be yours at 
very moderate cost. 

EASY TERMS FROM 15/- A MONTH ’ 
With these outfits, which you receive upon BEGINNER’S RADIO 
enrolment, you are instructed how to build OUTFITS — For carrying out i: aa 
basic Electronic Circuits (Amplifiers, basic practical work in Radio and ALL EQUIPMENT SUPPLIED 
Oscillators, Power Units, etc.) leading to Electronics, from first principles and IMMEDIATELY AND REMAINS 


complete Radio and Television Receiver leading to the design and building of 
Testing and Servicing. simple Receivers YOUR PROPERTY 


ADVANCED RADIO OUTFITS 


With this equipment, you are instructed in the 
design, construction, testing and servicing of 
complete modern TRS. Superhet Radio Receivers 


TELEVISION outfit No. 3 — 


With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality 15’ 
Television Receiver. 


— 


OTHER COURSES WITH EQUIPMENT INCLUDE: 


MECHANICS - ELECTRICITY ! 
CHEMISTRY - PHOTOGRAPHY | 
CARPENTRY | 

| 

| 


Ph 
POST THIS COUPON TODAY OSPECTUS 


Please send me your FREE book on Practical 


Courses 


‘ 
subsects of interest 


To EMA. INSTITUTES, Dept. 127 Grove Park Road, 
London, VW 4 


NAME 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


ADDRESS 


ULy 


| 
| 


E . M . | . i N STITUT ES The only Postal College which Is part of a world-wide Industrial Organisation 


™? 
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ANNOUNCEMENT 


FM RECEIVER ALIGNMENT 
GENERATOR MODEL 1324 


rhis Alignment Generator will be available later 
this year to provide the Service Engineer with a 
compact test set with which all essential align- 
ment procedures on FM Broadcast Receivers 
may be undertaken. 


Accurate trimming for correct overall and IF 
response curves is easily carried out and facili- 
ties will be provided for discriminator align- 
ment and checks on its sensitivity and distortion 


Watch for the release date and price 


COSSOR Telecheck and Marker Generator 
Model 1322 for Bands I and III 


Model 1322 used in conjunction with a cathode ray alignment oscillator is set to the video carrier to which the 
oscillograph — provides equipment for the display, measure- receiver is tuned and the sweep (either 1 Mc/s. or 10 Mc/s 

ment and correct adjustment of RF and IF response curves of is automat y derived from the time base voltage of the 
television receivers. This entirely new instrument comprises a display oscillogr } ‘he response of the “ strip”’ under test 
swept oscillator covering the Television BANDS I and III to the frequency band applied is then presented on the 
(§-75 Me/s. and 155-255 Mc/s.) and a frequency marker screen of the hode ray tube. The RF output of Mode! 1322 
oscillator so that precise calibration of the oscillograph display is available at 75 ohms and is adjustable from a maximum 
may be made; accuracy of the frequency of the marker pips of 40 millivolt: a minimum of 10 microvolts through a 


being verified by reference to an internal crystal. The coarse and fin tenuator 


TELECHECK CONVERTER FOR BAND II! Model 1321 


This adaptor provides owners of Model 1320 “ Telecheck ”’ with an extension 
of the frequency range of the original instrument into the BAND III 
television channel rhus, alignment procedures adopted for BAND I 
RF/1IP “ strips’ are available also for BAND III receivers. A selection of 
the desired BAND is made by means of a switch. Pattern generator 
facilities for picture time base linearity checks have been retained 
Model 132 Adaptor is designed for permanent attachment to the standard 
“ Telecheck " providing a neat, light and compact unit. Mounting is effected 
by four screws and the inter-connecting wiring is carried in a sing! 


insulating sleeve 


[ Saririsn —— 


= ( ty x . () R INSTRUMENTS LIMITED 


C 
(Oweon 
etl ab Wi Write for illustrated leaflets about both these instruments 1.00 
\ COSSOR INSTRUMENTS LIMITED (Dept. 1) HIGHBURY GROVE, LONDON, N.5 


Telephone ; CANonbury 1234 (33 lines) Telegrams : Cossor, Norphone, London Cables; Comer, London. 


Transistor Equivalent Circuits 


1.—Introductory Derwwation of Valve Circuit 


By W. T. 


SUMMARY :—In the series of articles of which this 
is the first, some equivalent circuits for the triode tran- 
sistor are developed. In order that this development 
may be fully understood, the method of finding equivalent 
ircuits is first explained in detail for the familar 
thermionic valve. This also establishes the necessary 
conventions for current and voltage. It is shown that, 
within the usual limits of straight-line approximation 
to the valve characteristics, the valve equivalent circuit 
valid for static d.c. conditions as well as for a.c. 


A, the present time, transistor literature is very 
confusing to the newcomer. The physics of the tran- 
sistor is extremely difficult; few people have any real 
understanding of it and, most certainly, no one knows 
all about it. It may well be years before the internal 
action of the transistor is as readily understandable 
is that of the valve. 

In the meantime we have to use the transistor and it 
is fortunate that we can do so without knowing any- 
thing about what goes on inside it. As it reaches us 
from the manufacturer, the transistor is a small object 
having three wires labelled emitter, base and collector 
By making measurements at these wires we can find 
out all we want to know about the transistor in order 
to use it. We can apply known voltages and measure 
the resulting currents. We can then plot families of 
characteristic curves and we can devise equivalent 
circuits 

An equivalent circuit is one which behaves in the 
same way as the real circuit or apparatus as far as it is 
possible to determine it by external measurement. 
If an exact equivalent circuit of a transistor could be 
constructed from an assemblage of ordinary compo- 
nents, then if all these parts were enclosed in a box it 
would be impossible to distinguish it from a real 
transistor by any external measurement. We could not 
tell whether the box contained the equivalent circuit 
or the real thing. 

In practice, it is rarely possible to achieve exact 
equivalence. Only approximate equivalence can be 
reached. Usually, the approximation is a good one so 
long as the voltages and currents at the terminals are 
kept within certain limits; it may be, too, that it is 
good only as long as the operating frequency is kept 
below a certain figure. 

Very commonly, the approximate equivalent circuit 
holds only for alternating voltages and currents and 
does not hold at all for d.c. operating conditions. 
It is then strictly called the a.c. approximate equivalent 
circuit. This is the kind with which we are all familiar 
in connection with the thermionic valve and it is the 
sort that is usually derived for the transistor. 

This a.c. equivalent circuit is adequate for most 
practical purposes and it is usually derived directly, 
without any regard for the d.c. conditions. This at 
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COCKING, 


M.1.E.E. 


once introduces all sorts of possibilities for the con- 
vention to be adopted for the direction of current flow 
and so on. A great deal of confusion can be avoided by 
keeping the d.c. conditions firmly in mind the whole 
time; indeed, there are advantages in deriving first a 
d.c. equivalent circuit, extending it to cover a.c. and 
d.c., and only then dropping the d.c. conditions. 
This is an unorthodox approach, but one which is 
very helpful. 

The current and voltage convention often causes 
difficulty in the literature on transistors, because 
authors do not always make it clear which one they 
adopt. Another difficulty which confronts the beginner 
is that transistor circuit theory is usually completely 
divorced from valve circuit theory. This seems to be a 
deliberate policy with some writers. They seem 
to think that the transictor is so different from the 
valve that its circuit theory must be a distinct subject 

This is, of course, quite contrary to the principles 
of economical teaching. However different the valve 
and the transistor may be in their internal form and 
internal operation, they are not very different from 
the point of view of basic circuit theory. In fact, the 
transistor is very nearly equivalent to a valve with 
internal feedback and, in some cases, a valve circuit 
can be produced which has precisely the characteristics 
of the transistor. It seems to the writer, therefore, 
that the best approach to transistor circuit theory is 
via valve circuit theory and that it should be treated 
as merely an extension of the latter. 

In these articles, several equivalent circuits for 
the transistor will be derived and the relations between 
them demonstrated. This is an essential pre-requisite 
for discussing transistor circuit theory, but we shall 
not here go into circuitry at all deeply. 

Many people are not very familiar with the methods 
of deriving equivalent circuits and it is best to start, 
therefore, by deriving the rather familiar equivalent 
circuit for the thermionic valve. Because they are 
accustomed to the valve and to its equivalent circuit, 


the method of deriving the latter will be much more 
casily understood than if the procedure were applied 
straight away to the transistor. 

A. typical triode valve circuit is shown in Fig. 1. 
In the grid circuit there is a generator of alternating 
voltage v, and a grid-bias battery E,,. The grid 
potential with respect to the cathode is 


V 1 Eos ‘3 so +3) 


. g hos 
The polarity of v, shown in Fig, 1 refers, of course, 
to the positive half-cycle in accordance with the 
usual convention 

In the anode circuit there are a load resistance R, 
and an h.t. battery E,,. The anode potential with 
respect to the cathode is 

V, Eu, LR, kr ‘4 .» 

These relations apply to the external circuit of the 
valve and must also apply to the external circuit of 
any equivalent circuit which we use to represent the 
valve. 

The relations between V,, V, and I, depend upon 
the valve itself and can be measured for any specimen. 
We can, for instance, keep V, at some fixed value and 
measure the current I, for a series of values of V,,. 
We can then change V, to some other value and 
repeat the measurement. When the results are 
plotted as a graph, we obtain a family of anode- 
voltage—anode-current curves, each curve for a 
different value of grid voltage. It is usual for the 
curves to represent equal changes of grid voltage. 

A typical family of such curves is shown in Fig. 2. 
In the higher-current regions, the curves approximate 
closely to equally-spaced parallel straight lines but, 
in the lower regions, they depart considerably from 
this. The dotted equally-spaced parallel lines in Fig. 2 
thus represent a good approximation to the real valve 
curves over the limited region where the two nearly 
coincide, 


It is possible to draw such nearly-coincident straight 
lines anywhere on the graph but, in regions where the 
real curves are considerably bent, the approximation 
will be good only within a very small region. 

It can be seen from Fig. 2 that, if the values of 
V,, V, and I, are such that the operation is confined 
to the region where the straight lines approximate 
the real curves closely, we can assume that the straight 
lines do represent the valve characteristics with very 
little error. An approximation of this nature is at the 
basis of all normal valve equivalent circuits, which is 
why they are usually said to be valid only for small 
signals. In the practical use of equivalent circuits 
this restriction is always implicit, but, in deriving 
them, we can forget it 

In deriving the equivalent circuit, we can regard the 
dotted lines of Fig. 2 as representing the characteristics 
of an ideal valve, and we use only these ideal charac- 
teristics. If we examine Fig. 2, it will be clear that one 
particular line (which may, or may not, actually be 
drawn) for one particular value of V,, will pass through 
the origin. This line is the graphical representation 
of a resistance of value V,/I, sV,,/al, f4, where 
5 means a very small change in the value of the quan- 
tity to which it is pre-fixed. Since the lines are all 
parallel 8V,/8I, r, is the same for them all, but 
V,/I, is not only different for all other lines but 
varies for all points along them. The value of r, 
corresponds to the normal definition of the a.c. 
resistance of a valve, and is the a.c. resistance of an 
deal valve. The d.c. resistance is constant only for the 
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Fig. 2. 


Typical triode characteristics are shown by the 
full-line curves and an idealized approximation to them by 
the dotted lines 


Fig. 3. Single charac- 
teristic similar to any 
dotted line of Fig. 7, but 
extended to negative 
current 


La -- 

Fig.4 Fig.5 
Fig. 4, Circuit giving exactly the characteristic of Fig. 3. 
Fig. 5. An ideal diode added to Fig. 4 prevents the negative 


current of Fig. 3 and gives the circuit a chracteristic like a 
dotted line of Fig. 2. 


line passing through the origin and it is then the 
same as the a.c. resistance. 

Now, if we were presented with a device in a sealed 
box with two accessible terminals and, by applying a 
series of external voltages to it and measuring the 
resulting current, we obtained a characteristic like 
Fig. 3, we should conclude that the box contained a 
resistance and battery in series. We should say that 
the resistance had a value R 5V/8I and that the 
battery had a voltage equal to the intercept of the 
characteristic with the zero current axis and acted to 
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oppose the applied voltage. We should unhesitatingly 
adopt the equivalent circuit shown boxed in Fig. 4 
with the convention for direction of current and 
battery polarity shown. 

The characteristic of Fig. 3 is, however, identical 
with any one of the ideal ones of Fig. 2, with the 
exception that negative current does not occur in the 
latter. Apart from this, therefore, the representation 
of Fig. 4 must hold for Fig. 2 as well as for Fig. 3. 
We can take care of the discrepancy of there being no 
negative current by supposing an ideal diode to be in 
series with R and V’,as in Fig. 5. This would represent 
exactly the ideal characteristics of Fig. 2. The re- 
sistance R of Fig. 5 is clearly equivalent to the a.c. 
resistance r, of the ideal valve and the battery voltage 
V’ governs the position of a line. 

For V, 0, this battery voltage is clearly V’, 
Fig. 2) the intercept of the zero grid-volts line with 
the zero-current axis. For any other grid voltage, 
it has a value dependent on the grid voltage. The 
amplification factor of a valve is normally defined as 

u 5V,,/8V, 
for constant anode current. The quantity —éV, 
the change of anode voltage needed to maintain the 
anode current unchanged when the grid voltage is 
altered by the amount 6V,. In spite of the minus 


Fig.6 Fig? 


Fig. 6, This is the same circuit as Fig. 5, but the internal 
battery is changed to represent Fig. 2. 


Fig. 7. This circuit is an equivalent of Fig. |, valid for a.c. 
and d.c. conditions as long as the voltages are such that the 
dotted-line approximation to the real valve curves in Fig. 2 
is @ good one. 


= <-> 


(4) (b) 


Fig. 8. Here the a,c. equivalent circuit alone is shown, the 
d.c. elements being dropped out. The usual form is (a) but 
the generator is sometimes drawn as in (b). 
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sign, » is a positive number for, if 8V,, is itself positive 
8V,, is necessarily negative and vice versa. 

With the ideal characteristics shown in Fig. 
it is clear from the geometry that the spacing of the 
intercepts on the V,-axis of the lines for various values 
of V,, 18 » times their spacing in terms of V,. It 
follows that the value of V’ for any line 1s 


V’ = V’, — wV, 
The minus sign is required because a positive value of 


V, reduces the value of the equivalent battery, while 
a negative value increases 1t. 


Complete Equivalent Circuit 


The equivalent circuit of the valve with its load 
resistance R, and h.t. supply E,, thus takes the form 
shown in Fig. 6. It is an exact equivalent of Fig. | 
if the valve used in Fig. 1 has the ideal characteristics 
of the dotted lines in Fig. 2. If one could have such a 
valve, it would not be possible to distinguish Figs. | 
and 6 by any measurements on these circuits. 

With a practical valve, the equivalence is valid 
only in so far as the approximation of the dotted straight 
lines to the real valve curves is a good one. The 
equivalent circuit is thus useful only when V,, V,, and 
1, are restricted to values for which the approximation 
is good. This usually means that the anode current 
must not be too small. If we restrict the use of the 
circuit to these conditions, the anode current will 
always be positive and so the diode in Fig 6 1s un- 
necessary. This was only put in to prevent negative 
current from flowing with an unrestricted range for 
V, and V, and, with a restricted range, it is no longer 
required. 

We can, therefore, redraw Fig 6 as Fig 7. Here 
we have, as well as omitting the diode, replaced V, 
by v, Eq, in accordance with equation (1. The 
valve is thus equivalent to r, in series with the off- 
setting voltage V’, of Fig. 2, a voltage »E,, and a 
generator »v,, which represent in the anode circuit 
the effect of Eq, and v, of Fig. 1 in the grid circurt. 

The total voltage acting around the circuit of Fig. 
7 is 

E.. bt we, vEg, Ve 
The symbols here all represent the magnitudes only 


of the voltages when the polarities are as indicated 
in the figures. 


The equation for current is thus 


_- Eu; HEup Vat m ee ss (3) 
R, +1, 
and V,, is given by equation (2). 


The voltage is made up of two components, ,v,, 
an alternating voltage, and E,, HE gs i 
a steady voltage. As the circuit is a linear one, within 
the limits of our approximation, we can similarly 
express the current I, as the sum of an alternating 
current 1, and a direct current I,,,, and we can 
separate out the a.c. and d.c. components of equation 

3) and so get 


MP “er ye (4) 
® . 4 4 


and 


; ( 
am R ee es 5 


We can do the same thing for equation (2) and re- 
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gard V, es the sum of an alternating component v, 
and a steady component V This gives 


om’ 
R, 
v, pv, 6 
R, Pn 
and 
R 
Ve I tl HE os va (7 
Ri + % 
Equations (5) and (7) are the d.c. ones and apply 


to Fig. 7 if the generator pu, is absent. Equations 
(4) and (6) are the a.c. ones and apply to Fig. 7 if all 
the batteries are removed, leaving wv, only. The a.c. 
equivalent circuit thus takes the form shown in Fig. 
8(a) and is the one with which we are all familiar 
Some people prefer to draw it in the modified form 
of Fig. 8(b) in order to show v, itself, but this form 
means exactly the same thing. 

In Fig. 8, the restriction on the direction of current 
flow has disappeared. Current flows in both directions, 
on alternate half-cycles. This is because it now re- 
presents only the a.c. condition and it is implicit in 
the derivation that the peak value of current shal! 
not exceed the mean direct current in Fig. 7, other- 
wise a reversal of current in Fig. 7 would be required 
and this cannot be allowed. To put it another way, 
in Fig. 7 i, must always be less than I,,, and usually 
a good deal less for the approximation behind the 
whole equivalence to be reasonably good. 

Exactly the same form of representation is valid 
for a pentode valve. The full-line curves of Fig. 9 
are typical of a pentode and the dotted lines indicate 
an ideal approximation to them. The voltage V’,, 
which settles the position of the zero grid-volts line 
is very large and negative for a pentode, whereas it is 
small and positive for a triode. The battery V’, in 
Fig. 7 thus reverses its polarity with a pentode. 

If one wishes to determine V’, from a graphical 
construction it is awkward to do so directly with a 
pentode, because V’, is so large. It is much easier 
to determine it indirectly from the value of r, and 
the current I’,, at which the ideal zero grid-volts line 
cuts the current axis, and compute it from V’, 

ail 

It will probably surprise many that it is possible 
to represent the d.c. conditions of the valve by an 
equivalent circuit in this way. The equivalent circuit 
is valid and precise only in so far as the ideal straight 
lines approximate to the real valve characteristics 
and the anode current must never be permitted to 
become negative 

Some people object to the a.c. representation of 
Fig. 8 on the grounds that it depicts the valve as 
having an internal source of e.m.f. and the real valve 
has not, These people will presumably object even 
more to Fig. 7, which shows not only an a.c. generator 
but batteries within the equivalent valve. 

The real justification for Fig. 7 is this. The equi- 
valent circuit comprises an assembly of real practical 
elements. It would be possible to assemble it from 
real components. If one did so and boxed it up, as it 
is shown boxed in Fig. 7, it would not be possible to 
distinguish its contents from a real valve by any 
external measurements as long as the resulting volt- 
ages and currents were kept within the limits necessary 
for the validity of the representation. 1f they were 
allowed to stray outside those limits, of course, it 
would be easy enough to distinguish between them 

In practice, it is the a.c. equivalent circuit that is 
nearly always the one to be used. There are occasions, 
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Fig. 9. 
full-line curves 
dotted lines 


Typical pentode characteristics are shown by the 
and an idealized approximation by the 


P ‘ 
ly ) Fig. 10, Alternative form 
! of a.c. equivalent circuit 
( (~,) , % R, ¥%, using a constont current 
; IV, P generator instead of a 
‘ seid constant-voltage. 
' 
+ 
q y 
\ —_ 
however, when the d.c. circuit is useful. Provided 


one keeps within the linear range, it is helpful in d.c. 
amplifier design and in some time-base circuits, 
where a capacitor is charged through a valve. 

By means of Norton’s theorem, the a.c. equivalent 
circuit of Fig. 8 can be changed to the form of Fig. 


10, in which a _ constant-current generator g,,v, 
replaces the constant-voltage generator pt Here 
g,, 18 the mutual conductance and equals ,»/r,. This 
is a very common and convenient form of circuit, 


especially for pentode valves, for which r, is usually 
very high in value 


| To be 


continued ) 


CLUB 
Barnsley rhe use of mobile equipment 
by G3GAH) at the meeting of the 
District Amateur Radio Club at 7.0 on July 22nd at the 
King George Hotel, Peel Street, Barnsley Sec.: P. Carbutt 
G2AFYV 3, Woodstock Road, Barnsley, Yorks 


Birmingham J. Missen, of the G.E.C, Research Labora- 
tory, will b peaking about tors to members of the 
Midland Amateur Radio Society at their July meeting. Visitors 
are welcome to the Club’s meetings which are held at 7.15 p.m 
ym the third Tuesday of the month at the Birmingham and 


, wD ‘< 
NEWS 

will be discussed 
Barnsley and 


transi 


Midland Institut Paradise Street, Birmingham Sec.: D 
Hall, 144, Hill Village Road, Sutton Coldfield. 
Chelmsford Test Gear for Amateur Television” is the 


title of the ecture to be given by R. Martyr at the 


next 


meeting of the Chelmsford group of the British Amateur 
Television Club It will be held on July 14th at 10, Baddow 
Place Avenue, Gt. Baddow, Essex Sec.: D. W. Wheele, 4, 
Bishop Road, Chelmsford, Essex 

Downham (Kent).-The Ravensbourne Amateur Radio 
Club (G3HEV) meets on Wednesdays at 8.0 in the Science 
Room, Durham Hill School, wnham Courses are run 
n preparat for the Radio Amateurs’ Examinat under 
the club instructor, G. V. Haylock (G2DHV Se J 
Wilshaw, 4, Station Road, Bromk Kent 

QRP Contest.—The QRP Society is holding a portable 
imateur radK equipment contest open to non-members 
which is to be judged in four classes—hand and mobile 
communications gear, transistor sets and test gear. Rules for 


the contest, entries for which must be received by Septem- 
ber 30th, and information regarding the Society are obtainable 
from the secretary, John Whitehead, 92, Rydens Avenue, 
Walton-on-Thames, Surrey 
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Reception on six spot frequencies in the 
HF band and continuous tuning throughout 
the entire range, plus broadcast reception 


MARCONI 
RECEIVER 


TYPE CR 150/6 


The performance of this receiver is of the 
highest order and meets the requirements of 
commercial telecommunication working in all 
climates and conditions. It is of double 
superhet. design and incorporates special filters, 
a noise limiter and a built-in, crystal controlled 
calibration oscillator. H.T. voltages are 


stabilised to overcome mains fluctuations. 


SPECIAL FEATURES 

@ Crystal control on any six spot frequencies throughout 
the band with continuous tunable L.C. oscillator in 
addition. 

@ Double crystal band-pass filters giving extremely 
good adjacent channel protection. 

@ Built in 500 ke’s crystal oscillator facilitates calibra- 
tion checking. 

@ De-sensitising circuit enables full or partial muting 
when working with an associated transmitter. 

@ Power supply circuits in separate unit to avoid 
temperature changes. 

@ Suitable for cabinet or rack mounting, with easy 
servicing access. 


Over 80 countries now have Marconi equipped telegraph and communications systems. Many 
of these are still giving trouble free service after more than than twenty years in operation. 


Lifeline of communication 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


MARCONI!’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
Partners in Progress with The ‘ENGLISH ELECTRIC’ Company Ltd. 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 

150 CAREERS AND HOBBIES 


82 Wireiess Worip 


THE ADVANTAGES OF E.M.I. TRAINING 


te The teaching methods are planned to meet 
modern industrial requirements. 


We offer training in all subjects which provide : 
lucrative jobs or interesting hobbies. 


The student is taken carefully and thoroughly 
through his chosen subject. 


A tutor is personally allotted by name to ensure 
private and individual tuition. 


+ + + 


Free advice covering all aspects of training is given 
to students before and after enrolment with us. 


NEW. 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 
LEARN THE PRACTICAL WAY Accountancy Customs & M.C.A. Licences Secretaryship 
pS Advertising Excise Officer | Mechanical Shorthand & 
COURSES WITH EQUIPMENT Aeronautical As mag Engineering Typing 
R Engineerin ressmaking Motor Engineering Sound Recordin 
With many courses we supply actual equip Autemebiie 0 Economics Photography Structural 0 
ment thus combining theory and practice Engineering Electrical P.M.6. Licences Engineering 
: in the correct educational sequence, Banking Elect Engineering oe “ Tele- 
nr ectronics roduction inatl 
j The equipment, specially prepared and a Fashion Drawing Engineering wae 
§ designed, remains your property. Courses | uneing Heating & Publ elevision 
| d Business s voile Speaking Time & Moti 
include: Radio, Television, Electronics, i ‘Management Ventilating — Radar a "Study 
Draughtsmanship, Carpentry, Photography ' Carpentry we Radio & oo Tracing 
and Commercial Art, j Chemistry Administration Radio Engineering Welding 
Amateur S.W. Radio, ~ ell Journalism Refrigeration Writing 
vil Engineering Languages Retail Shop Workshop Practice 
Electricity, Languages 1 Commercial Subjects Marine Management Works 
Mechanics, et Commercial Art & Engineering Salesmanship Management 
‘ Migs i Drawing Mathematics Sanitation and many others. 
(Tye ¥, bn ' Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1,Mech.E,, 
“.. Lf? oA L.1,0.B., A.C.C.A., A.CLS,, AM.Brit.L.A.E., A.M.ALLA, City & Guilds Examinations, R.S.A 
i Certificates, etc, 
Equipment supplied upon enrolment and |! 
rai Your opr. | Courses from 19/- per month 


18 PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


POST 


THIS COUPON TODAY 


SUBJECT(S) OF INTEREST 
(We shall not worry you with personal visits) JULY i ea | 


Please send without obligation your FREE book. 1 

E.M.I, INSTITUTES Dept. 127k, 

IN § TIFUTE Grove Park Road, London, W.4. 
ope : 

THE ONLY POSTAL COLLEGE WHICH | Appress 
. 
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Compact 


Tape Recorder 


MANY 
NEW 


INGENIOUS FEATURES IN 
PHILIPS “RECORDERGRAM” 


Divcnivaith with a fixed tape speed of 3} in/sec 
the Philips Type AG8105 tape recorder gives a tota! 
if 1 hour’s playing time from the two tracks of a 600ft 
5 inch) reel of standard tape. It conforms to the B.S 
onvention of left-to-right motion of the tape, using the 
top track with the active side away from the observer. 

For a complete recording machine it is remarkably 
ompact 13jin x 74in x 10in) and weighs only 21 lb. 
It bristles with ingenious ideas and one of the most 
obvious is the centralized control knob giving a choice 
f seven functions. For fast running—either forward 
or in reverse—the knob is depressed through a safety 
gate; the other functions are selected by rotation, with 
1 subsidiary check to prevent accidental erasure when 
passing from the playback to the recording positions 

If desired the internal amplifier can be used for 
reproducing gramophone records. Another very con- 
venient feature is that when tapes are being played 
back, a voltage output appears at the pickup terminals 
ind can be applied to an external amplifier and loud- 
speaker system of greater power-handling capacity. 
Ihe internal loudspeaker continues to function as a 
monitor 

There are only two valves in the main amplifier, a 
double triode and an output pentode. There is also 
1 cathode-ray level indicator and, of course, a power 


View of the chassis with screening removed to show the 
driving motor 


FLYWHEEL 


THE 
4 


Accessories include a 600-ft 
reel of tape and a crystal 
microphone. A dummy socket 
is provided in the top left- 
hand corner of the lid to carry 
the mains plug. 


Weighing only 21lb, the 
**Recordergram"’ can be 
carried without undue strain 


rectifier. Although the available voltage amplifica- 
tion appears to be less than normal it should be borne 
in mind that the coercivity and saturation levels of 
modern tapes are high, and that by accepting a moder- 
ate power output, sufficient for the small internal loud- 
speaker, a perfectly satisfactory performance is 
obtained without danger of overloading the tape. 

The loudspeaker incidentally is fitted with a ceramic 
(“ Magnadur”) magnet. 

Tape Mechanism.—A dynamicaily-balanced high- 
speed induction motor drives a large flywheel through 


INTERMEDIATE WHEEL 


ECC 85 
VOLTAGE AMPLIFIER 
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MOTOR 
(SCREEN REMOVED) 
j 


Above: Main control knob with seven posi- 
tions: —(!) ‘‘off,’’ (2) amplifier only, (3) 
fast forward, (4) fast rewind, (5) play- 
back, (6) recording from inputs other than 
microphone, (7) recording from micro- 
phone. The two small knobs control 
separately the levels for recording and 
playback. 
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an intermediate friction wheel, which is disengaged in 
the “ off” position through a link mechanism from the 
central control knob. The supply and take-up spool 
spindles are driven at constant speed by a round spring 
belt from a groove in the flywheel. On each spindle 
are mounted a pair of concentric discs, carrying felt 
pads in their upper surfaces. The discs are connected 
by a flexible diaphragm, rather like a loudspeaker dust- 
proof centring device, which permits relative vertical 
movement between the planes of the felt pads. Rest- 
ing on one or other of these pads is the spool turntable 
which is provided with a bronze-bushed polythene 
centre boss and is free to rotate on the spindle. 

When the control is set for recording or playback 
the inner, small-diameter pads are highest and engag< 
the underside of the polythene centre boss, giving just 
sufficient friction (in opposite directions), to take up 


the slack in the tape without imposing too much load 
on the capstan drive. There is always some slip 
between the turntables and their spindles. When the 
control is depressed for fast forward wind or for 
re-wind, one or other of the centre felt rings is 
retracted, allowing the outer felt pads to engage the 
turntable on a much larger diameter, giving a more 
positive drive with slip only during the speeding-up 
process 

The tape gate is a hinged die casting which carries 
the pinch roller, pressure pads and a segment of high- 
permeability alloy which closes behind the tape and 
completely screens the record/playback head except 
for the two narrow slots to pass the tape. 

To prevent trouble from “ sticky” tapes, a deflec- 
tor is mounted close to the capstan on the exit side. 

Circuit.—When used for recording from a gramo- 
phone pickup or micro- 


LEVEL INDICATOR 


AF. AMPLIFIER 


phone the two triode stages 
provide the few milliwatts 
of audio power required by 
the recording head. Feed- 
back is applied through a 
frequency-dependent R-C 
circuit to give a relative 
rise at low frequencies. In 
the microphone position of 
the control switch, the 
cathode resistor of the first 
stage is shunted to reduce 
feedback and increase gain. 
The output pentode is used 
as bias oscillator in a Col- 
pitts circuit, with the erase 
head itself as the fre- 
quency-determining induc- 
tance and the output 
transformer primary as the 
parallel feed impedance. A 


1 


Simplified diagram showing essential features of the circuit when 


ERASE HEAD 


“7 a 


RECTIFIER 


7 


The power pack (left foreground) is mounted separately from the main chassis, but is 
** works 


lifted by tags which engage in slots in the chassis when the 


from the case. 
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MICROPHON 


VOLTAGE 


t 


MAINS VOLTAGE ADJUSTMENT 


resistor of a few ohms is 
inserted at the earthy junc- 
tion of the tuning capaci- 
tors and the filament of the 
tuning indicator is con- 
nected across it. Thus the 
level indicator also shows 
that bias and erase current 
is being generated. 

On playback the head is 
tuned by a parallel capaci- 
tor to a frequency of 6 kc/s 
to give top lift. The bass 
lift feedback circuit used 
for recording stays in cir- 
cuit for playback to give 
overall compensation for 
the 6-db/octave slope in- 
herent in magnetic record- 
ing. 


record,” 


switched to ** 


OUTPUT 
TRANSFORMER 


Performance.—Although 
the nominal frequency 
range is only 100 c/s to 
6 kc/s, live recordings give 
the impression of a much 
wider response, and a test 
confirmed that the full 
compass of the piano can 
be recorded without any 
noticeably wooden tone in 
the treble and with a full 


PICKUP & 
OUTPUT § 


SOCKET 


le 


"" are extracted 
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round tone at three octaves below middle C where 
“the book” says the fundamental should be 33 c/s! 

Ihe piano is one of the severest tests that can be 
applied for wow and flutter, and one must not expect 
the performance in this respect to achieve the stan- 
dard of studio equipment costing hundreds of pounds. 
In the machine tested there was a flutter at higher than 
capstan speed and some tape whistle, which we under- 
stand has now been remedied by a modification to the 
pressure pad. Neither of these faults was sufficient to 
detract from the value of the recorder as a medium of 
musical self-criticism. 

Of the hundred and one uses to which this machine 
will be put it is safe to say that ninety-nine will prove 
‘ntirely satisfactory. Speech quality is very good and 
some excellent records of bird song were included in 
the many samples taken of familiar sounds. 

The expected difficulties arising from the smal! 
number of valves did not materialize. All one had to 
do was to work in the top third of the level control 
range rather than in the middle to avoid bringing up 
the hum level; there were fewer spoilt recordings duc 
to overloading the tape during the initial stages of 
learning to handle the controls. 

No trouble was experienced with the tape transport 
ystem, and a special word of praise is due to the fast 
winding mechanism and the sweet action of the turn- 
table brakes, which combine to make the finding of any 
given part of the tape a much less frustrating opera- 
tion than in the majority of tape mechanisms. 

At £36 15s the “ Recordergram” is excellent value 


TRANSISTOR 


POLY THENE 
CENTRE_BOSS 


FAST FORWARD & 
RE-WINOD CLUTCH 


Turntable removed to show normal and fast-running felt 
friction pads, 


for money, and the makers, Philips Electrical, Ltd., 
Century House, Shaftesbury Avenue, London, W.C.2, 
are to be congratulated on the ingenuity of their 
response to a growing popular demand, 


RESTORATION 


Re-forming a Damaged OCs51 


ae a series of experiments with an OCS] 
point transistor in a simple frequency-changer stage 
excessive current was allowed to flow due to the inad- 
vertent reduction to zero of the variable resistance in 


the emitter circuit. This resulted in the transistor 
being damaged to such an extent that, when inserted 
in a simple detector stage, it refused to function and no 
collector current was taken. 

Subsequent tests showed that the transistor, when 
in the same circuit with the supply disconnected, 
operated as a crystal detector. This, coupled with the 
fact that, when a meter and 1.5-volt battery were con- 
nected between the emitter and collector, an open- 
circuit was shown, led to the conclusion that the tran- 
sistor was operating as a double diode. So, on the 
basis of nothing ventured nothing gained, an attempt 
at re-forming the collector was made. 

The methods of forming home-made transistors 
were studied and the damaged transistor subjected to 
the recommended “shock treatment,” consisting of 
discharging a 0.1 “F capacitor between the collector 
and base connections. The first discharge was from a 
capacitor charged at approximately 200 volts and the 
transistor was then inserted into a simple receiver cir- 
cuit incorporating a meter in the collector supply. On 
connecting the supply, the meter was observed to 
flicker, thereby proving that the treatment was hav- 
ing effect. 

The transistor was then subjected to further shocks, 
at the same voltage. Between each discharge it was 
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replaced in the receiver circuit and the collector cur- 
rent observed to rise slowly. When the current was 
still below that normally drawn by a good transistor 
and further rise unobtainable, the voltage was 
increased to 250 volts and the procedure repeated. 
After approximately four such discharges the current 
approached that of a good transistor and it was decided 
to test the transistor’s operation by connecting the 
aerial to the receiver circuit employed to measure the 
current during the re-forming operations, 

It was found that the re-formed transistor now oper- 
ated quite well as a detector on the medium wave 
band and reaction could be obtained. When the 
voltage was increased to that normally employed 
before the damage and reaction applied, the transis- 
tor oscillated violently and the collector current rose 
rapidly, but on decreasing the reaction normal opera- 
tion was possible 

The next test was in an amplifier stage and the 
transistor performed quite normally with no tendency 
to oscillate. Operation in an r.f. stage was tried next, 
but with poor results, due to violent oscillation, which 
appeared to be caused by the fact that the value of 
emitter bias was now critical and the transistor a little 
unstable 

It appears that the transistor is now operating on a 
slightly different characteristic to normal, but as the 
re-forming of the collector has been successful, this, 
for certain applications, need not be discouraging. 
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Valve Curve 
Diagrams 


Re month, in discussing cathode followers, I made 
use of certain valve curve diagrams. It has occurred 
to me that there may have been readers who quickly 
shied off at that stage, or, seeing the diagrams in 
advance, were non-starters. Others, though less 
easily deterred, may through unfamiliarity have found 
them somewhat baffling, notwithstanding the clues | 
scattered as freely as space permitted. 

The first thing that has to be explained, perhaps, 
is why it is considered necessary to use up a lot of 
paper and drawing effort in this way instead of deal- 
ing with valve problems in a neat equation or two 
The reason is that valves do not behave in ways that 
can be represented accurately by neat equations. They 
are not like resistors and capacitors and air-core 
inductors. Oh, I know there is such a thing as an 
“equivalent generator” by which certain valve calcu 
lations can be reduced to simple algebra, but (a) that 
method takes account only of signal currents and 
voltages, so is no use at all for finding the best working 
conditions, such as grid bias voltage, and (b) it doesn’t 
even deal with the signal part accurately, because it 
ignores the curvature or non-linearity of valves. In 
any case, certain types of mind are more brightly 
illuminated by a graphical diagram than by a row of 
equations 

In equations, quantities such as voltage and current 
are represented by letters or numbers (depending on 
whether their values are being dealt with in general or 
particular). On diagrams they are represented by dis- 
tances on the paper. I am assuming it is well known 
how two such quantities are represented by distances 
respectively horizontal and vertical. Even tired busi- 


Fig. |. Graph of current against voltage for linear resist- 
ance, represented by the diagonal line. The power used up 
in it when | amp is flowing is represented by the shaded area. 
Negative currents and voltages are in the reverse direction 
in the circuit. 
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Understanding the Significance 
of Load and Other Lines 


By “CATHODE RAY” 


ness men understand this, when the two quantities are 
such things as time and commission on sales. But 
while we may all understand how it applies to voltage 
and current (for example, anode current and grid 
voltage), what may not be quite so clear is how resis- 
tance, conductance and power can also be represented 
on the same diagram, or how several different voltages 
in a circuit can be shown. 

If one were to repeat Ohm’s original experiment, 
plotting the current passing through a piece of wire, 
against the voltage between its ends, the resulting 
graph would be the kind of thing shown as Fig. l1—a 
straight line passing through the “origin” (0). (Of 
course Ohm himself knew nothing about volts and 
amps, but we might as well make use of our modern 
units.) The information conveyed by this line could 
be presented with much less effort as an equation: 
V=3I. Except for the number, the equation would 
be the same for different pieces of wire; a shorter 
length of the same wire would give a smaller number 
than 3, and vice versa. If “V” is being used to denote 
the potential difference in volts, and “I” the current 
in amps, the number is the resistance in ohms. The 
smaller the resistance, the steeper the line in the graph. 
If that fact is not obvious, try one or two different 
lines, and consider why the slope of the line is con- 
nected with the resistance in this way. The reason, of 
course, is that resistance in ohms can also be regarded 
as volts per amp. So the resistance represented by a 
line on a current/voltage graph is equal to the number 
of volts it slopes along the voltage scale for each amp 
up the current scale. In other words, resistance is the 
ratio of voltage to current, and on a graph the slope or 
gradient of a line is the ratio of vertical movement to 
horizontal movement or in this case current to voltage. 

The easiest figures for finding the resistance in this 
example are 3 volts and 1 amp, but because the line is 
straight—representing a linear resistance—the differ- 
ences in volts and amps between any two points on the 
line would do. If the resistance were not linear, the 
slope of the line, and the resistance, would vary with 
current (or voltage). 

So not only the value of a resistance but also 
whether or not it is linear, is clearly shown on a 
current/ voltage graph. 

And because conductance is the ratio of current to 
voltage, it is shown too; the steeper the slope the 
greater the conductance. The mutual conductance of 
valves is, in fact, often called slope. 


Representing Power 


How about power? It is current multiplied by 
voltage. Horizontal distance multiplied by vertical 
distance gives the area enclosed by the vertical and 
horizontal lines at each end. For example, the power 
released in our wire when | amp flows through it (i.c., 
3 watts) is represented by the shaded area. With a 
shorter piece of wire, only 1 volt might be needed to 
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pass 1 amp, and the corresponding area would be one- 
third the size, representing 1x1l=1 watt. Equal 
powers in different resistances are represented by equal 
areas of different shapes. 

Incidentally, if the voltage in Fig. 1 were doubled, 
from 3 to 6, the area would obviously be four times as 
big. The diagram helps the weaker brethren to 
visualize the fact that (with a linear resistance) the 
power dissipated is proportional to the square of the 
voltage (or current). 

Our Fig. 1 line represents a certain resistance or con- 
ductance, but does not by itself reveal the actual 
current flowing in it. That depends on the voltage, 
which we do not know. It might be anything. What 
the line does show is that if 3 volts were applied the 
current would be 1 amp. Suppose we don’t know the 
voltage applied to this 3-ohm resistance, but we do 
know the total voltage applied to it and another known 
resistance in series. With linear resistances it is a 
sumple exercise in Ohm’s law to calculate the voltage 
across each resistance and the current through both. 
With non-linear resistances, to which Ohm’s law 
doesn’t apply, we would probably be stuck—if we 
didn’t have the graphical method to fall back on. But 
before taking a non-linear example, let us first try a 
linear one, which we can check by calculation. 


Two Resistances 


Suppose 8V is applied to our 32 in series with 10°. 
We know that the resulting state of affairs must be 
represented by a point somewhere on the resistance 
line in Fig. 1. It must also simultaneously be on a 
line representing the 100, If we were to draw a 10° 
line through 0, that would be the only point common 
to both lines, and of course it would not represent 
the situation at all, The clue is the fact that the volt- 
age applied to the 322 is 8V minus whatever is dropped 
in the 100, The voltage dropped in the 102 is, then, 
from the point of view of the 3), a negative one, 
beginning at 8V. So we draw the 102 line as shown 
dotted in Fig. 2. To en\phasize that there is nothing 
wrong about putting the zero-current point at 8V, I 
have added a second voltage scale to apply to this 
resistance. The dotted line shows on this scale the 
voltage to be deducted from 8V to give the voltage 
cross the rest of the circuit, whatever the current. 


VOLTS ACROSS R, 
5 4 5 
VOLTS ACROSS R, 


Fig. 2. Avcircuit with two resistances in series can be investi- 


gated by adding a second resistance line, sloping from the 
point representing the total voltage. 
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The point p, where the two lines cross, is the only one 
common to both, and indicates that the current 
through both must be 0.615A, the voltage across the 
32 must be 1.85, and across the 100, 6.15. Having 
checked this by calculation, we can have some faith 
in the graphical method and go on to apply it to 
situations where calculation fails. 

But before we do that, let us see how Fig. 2 can be 
used to answer different kinds of questions. If we 
knew the value of the current but not R,, it could tell 
us what R, would have to be. Try it for R,=3 and 
I-0.5. In this case the point on the R, line is fixed 
by the fact that I=0.5, so what we have to do is lower 
the slope of the R, line to make it pass through that 
point and then find what resistance it represents. 

Or suppose we are told to find the value of R, that 
results in 2 watts being dissipated in R,. That means 


VOuTs 


Fig. 3. The top right-hand corners of all the rectangles 
representing a given power (2 watts in this case) trace 
out a curve like this. 


‘ 
Ee ee a 
4 4 ? i 0 


VOLTS 


Fig. 4. 


Power curves can be used to find the value of R, 
receiving maximum power in the series circuit. 
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OVERHEATING AREA 


j 
7 
400 


| 


Va(b) max 


set ¢ Ino irrent anode-voltage curve: 
power triode ywing the areas that for various 
out of boun 


r resistance—that oj it higher voltages than shown here it is 
linear and therefore constant 
hi where the new boy may get confused. The 
i constant-power line, A power of 2W can rdit “dc.” way of reckoning resistance is the 
up of 2V, 1A, or 4V, 0.5A, or 5V, 0.4A, or i plied voltage to current flowing. At point 
SA, and any number of such combination h tage 1s 2.8 and the current 3mA, so the resist- 
W line can be obtained by plotting a few ce 3/0.003=9302, This resistance is equal to 
them and drawing the smoothest curve through nted by a straight line joining a to 0. It 
points, as in Fig rhis fixes a point on R.,, throug jual to the resistance represented by the slop« 
which the R, line can be drawn to the applied voltag curve ata. This slope resistance is some 
mark on the voltage scale as before, and the value resistance, being the resistance to 
R, follows. Alternatively, if R, is known, a lin currents superimposed on the steady 
the corresponding slope is drawn through the R » reason they are supposed to be small 
intersection, and where it crosses the I=0 ax I I bit of curve involved by them should then 
indicates the total voltage that has to be used be traight as makes no matter. Both these 
A rather more difficult problem would be: Given kind tance are significant; the d.c. kind when 
R, and the total voltage, find the value of R, in which considering the “working point” of a valve (anode 
maximum power is developed, One way of doing thi voltage, | and so forth), and the a.c. kind when 
is to draw several different power curves for R Phi considering signals being handled by it. At a there 
means that they have to be drawn with reference t wt a great deal of difference between them, but at 
the “volts across R,” scale, as in Fig. 4. The point istance is zero, whereas the a.c. resistance 
on the R, line corresponding to the highest power i reater than at a 


, Te ween ‘ / I}x ' 
q, somewhere between 5 and 6 watts (actually ; A diode is normally used as a rectifier, and rectifiers 


: - . aw ll encah ; 1 
ind if the diagram has been drawn well enough it re always more difficult than you think, so despite the 


tell us that R, for this condition is 3{2. As we pr nt simplicity of the diode I am going to hurry 
ibly knew all the time, it would invariably b yast it to the triode. The anode current in a triode 


to R,, whatever that was, because a well-knowr multaneously on two voltages—anode and 
important circuit theorem says so (the Maximur illy needs a three-dimensional diagram, 
Power or Load Matching theorem), iking of which one would have to employ a 
ind the Editor would object to the expense 
Diode Characteristic », hough a triode’s current/voltage characteristic 
ly a 3D surface, for economy and convenience 
I should think that about enough for linear resist it | isual to make do with a series of cross-sections 
, for all the problems so far (except possibly tl } irface in two dimensions. Which two depends 
can be solved more easily and neatly without n what one wants to show most clearly. Sometimes 
graphs. A diode valve is a simple example of not they a anode current (I1,) and grid voltage (V,), at 
As Fig. 5 shows, regarded a umber of evenly-spaced values of anode voltage 
resistor it has several features not according & hm in metimes I, and V, at values of Vz. The 
First, a negative voltage does not cause a negativ latter ‘ ire the more generaily useful. 
current; i.¢c., one in the opposite direction 
which flows with a positive voltage. (This is not s 
true, but one has to have a very super-sensitiv ! 
ammeter to discover it On the contrary, the curren Che f the I,/V. curves is very like the diode 
when the negative voltage is small is positive. Next one. Th ect of making the grid negative is, roughly, 
the slope of the line (which is visually, as well a Oo ) the curve bodily along to the right. What the 
mathematically, a curve) increases as the voltage in making the grid positive is, one does not 
creases positively, which means that the resistanc usually bother to find out for ordinary receiving valves, 
decreases, Near zero it decreases very rapidly from yecause grid current flows and greatly complicates the 


! 


linear resistance j 


| 
| 
| 


Forbidden Areas 
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situation, as well as spoiling the valve for most of its 
uses, So the whole of the area to the left of the 
“V,.=0” curve is reckoned as out of bounds. In fact, 
as Fig. 5 shows (for the grid and cathode of a triode 
together equal a diode) the forbidden area may have 
to extend to Vz=—1V, or even a little farther, to 
make sure that no appreciable grid current flows. 

Next, again assuming that distortionless amplifica- 
tion is wanted, it is advisable to fence off the sharply 
curved part at the foot of the diagram, marked 
“Bottom Bend Area.” The remaining parts of the 
curves are not dead straight, but are tolerably so, and 
can be made much straighter by negative feedback, 
as we saw last month, 

The ceiling is imposed by the valve makers’ “ maxi- 
mum anode dissipation”—the maximum power, 
V, = I,, that it is safe to inflict on the anode. Suppose 
in this case it is 6 watts. Then we draw a 6W curve 
on the diagram as shown, to rule off what can be called 
the Overheating Area. 

Lastly, the valve maker usually specifies a maximum 
anode supply voltage (Vi) max) This must not be 
confused with the maximum anode working voltage 
Vmax) Which is the voltage between anode and 
cathode when no signal is coming through, or the 
average when it is. When there is a resistance coup- 
ling, this anode voltage is less than the supply voltage 

by the amount dropped in the resistance. But it is 
a voltage that is liable to get at the anode occasionally, 
at signal peaks or while the cathode is heating up. A 
vertical line should be drawn at this voltage (say 400 
for example) to close up the remaining gap in the 
boundary. 


Power into the Load 


We now have a clearly defined area in which to play. 
But we should remember that there may be a section 
of it on the right that is only allowed for transient 
occupation—not for lingering in, That is, if there is 
&@ Vesosr lower than the Vyw, ms. On the other 
hand, momentary trespassing across the “ overheat- 
ing” boundary is permitted, so long as the working 
point itself is not outside. 

If we were aiming at the maximum power output 
from this valve we would put the working point 
actually on the 6W boundary at V,,..,, which (let 


Fig.7. The Fig. 6 curve sheet with load line added, 
through the working point (encircled). 
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us say) is 250V. And if the load were to be a resist- 
ance, fed from the maximum supply voltage (400) it 
would be represented by the sloping line through O 
and 400V OmA, as in Fig. 7. From its slope we find 
it is 6,2502. We note that the working point is on 
the “V, 15” curve, so that is the grid bias. And 
if we allow the signal input to swing the grid right 
up to 0 and down to — 30, the load line shows that the 
corresponding V, swing is between 140 and 350 ( 
210 peak-to-peak) and I, is 41.6 and 8 (= 33.6 peak-to- 
peak), The voltage amplification is therefore 210/30 

7. The power output (into the resistance) is equal 
to the r.m.s. signal voltage multiplied by the r.m.s. 
signal current, and since an r.m.s, value is 1/¥ 2 times 
a peak value, which in turn is half the peak-to-peak 
value, this power is equal to peak-to-peak V, x I,, 
divided twice by 2¥ 2, that is to say by 8. So it is 
(210 x 0.0336)/8=0.88W. 


Voltage Amplification Line 


From a practical point of view all this is rather 
ibsurd. Is it voltage amplification or power output 
we are trying to get? We have adopted a usual method 
for voltage amplification—a resistance coupling—but 
the valve is clearly unsuitable for this and is intended 
for power amplification, However, what we are really 
out for just now is a quick understanding of graphical 
technique for valves, and I hope I haven’t confused 
you by explaining two things at once, The procedure 
just described, if applied to a suitable high-mu valve, 
is correct for voltage amplification, One would not 
actually bother about a maximum power curve, how- 
ever; the aim would be to slope the line as little as 
possible, even perhaps into the bottom-bend area, so 
long as the resistance was not so high as to be shunted 
too much by stray capacitance at the top signal fre- 
quency, The working point would be fixed where it 
gave equal positive and negative grid swings within 
reasonable limits of distortion, 

For a power amplifier, on the other hand, one wants 
to get the power out into some external load, such as 
a loudspeaker, not waste it all in a resistance coupling. 
The coupling is done by a transformer, which has very 
little—perhaps negligible—d.c. resistance, but con- 
siderable signal-frequency resistance. The usual pro- 
cedure would be to place the working point as already 
done in Fig. 7, and then draw from it to the voltage 
scale a line representing the d.c. resistance of the trans- 
former or choke coupling. Being such a low resistance, 
the line would be almost vertical, and the resulting 
V..») indicated by where it cut the V, scale would be 
only slightly more than the working V,. 

The a.c. load line need not touch the V, scale at any 
particular point such as Vm it should be 
swung round O as a pivot until it indicates the maxi- 
mum output. The output power is represented by 
one-eighth of the area of the rectangle of which the 
load line is a diagonal. If the load line slopes too little, 
this rectangle is too flat to have much area; if the line 
slopes too steeply the rectangle is too narrow. The 
length of the load line diagonal must be equal in both 
directions from its pivot at O, and must not go beyond 
the grid-current or bottom-bend boundaries. The 
6,2500 line in Fig. 7 is unlikely to give the largest 
area because an input signal limited at its positive 
peak by grid current leaves quite a lot of useful space 
between its negative peak and the bend boundary. A 
more promising line would be steeper, indicating a 
lower load resistance; drawn, in fact, from the point 


341 


where “V, 30” cuts the bottom-bend boundary 

In practical design there is vastly more to it than 
this; all I have been attempting to do is show what 
the various lines and things on this kind of diagrarn 
mean, and how it is that they mean them. If I hav 
succeeded in making this clear, then perhaps you 
would like to turn back to last month’s treatise and 
note how the ordinary valve curves can be used to 
derive another set of much straighter curves that 
represem the behaviour of a valve combined with 


Products 


Manufacturers’ 


Ground-to-Air Transmitter 


A NEW v.hf. transmitter for ground-to-air communica 
tions, rated at 20 W output, has recently been introduced 
by Ekco Electronics to replace an earlier model. Thi 
new set, Type CE91, can be operated on any crystal 
controlled spot frequency in the band 100 to 156M 
channel changing being effected by fitting the appropr 
crystal and realigning the circuits. All the controls 
readily accessible from the front panel but prote 
against accidental misalignment by easily removable 
plates 


New Ekco ground-to-air v.h.f. transmitter, Type CE9! 


Particular attention has been given to the suppressior 
of spurious emission i matter of some importance now 
that the 200-Mc/s band is likely to become a highl 
populated one before long. The inclusion of bandpas 
and lowpass filters in the circuit contribute, no doubt, 
the “clean” performance claimed for this transmitter 

The set, including the power supply, weighs 75 lb and 
fits into the standard 19-in rack It is made by Ek 
Electronics, Ltd., Southend-on-Sea, Essex 


Ferrite Rod Aerials 


TWO directional rod aerials are now available from the 
Teletron Co., Ltd., 266, Nightingale Lane, London, N.9 


& 


“ Teletron '' Type FRD ferrite rod aerial. 


negative feedback. Then, of course, there are pen- 
todes. Their curves have quite different shapes, but 
except in detail the methods are the same. 

At least one whole book* has been written on the 
subject, and the uses included in the Radio Designer’s 
Handbook would almost make another book. So there 
is plenty of scope for follow-up 


al Construction for Vacuum Tube 
McGraw Hill 


* Graphi 


Preismar 


Circuits, by A 


NEW LOUIPMENT AND ACCESSORIES 


In Type FRM, which is 4in long, a single wave-wound 
oil at one end, of 1654H inductance, covers 180-550 
metres when tuned by a 500-pF variable condenser. The 
Q at 1 Mc/s is stated to be 205 

I'ype FRD has an additional winding at the other end 
of the rod giving a combined inductance of 2.2 mH to 
cover wavelengths up to 2000 metres. The length of this 
rod is 8in 

Rubber grommets are provided for mounting, and a 
fibre disc, secured to each coil former, facilitates adjust- 
ment when moving the coil on the “ Ferroxcube” rod 
ore 

The price 
12s 9d 


* Type FRM is 8s 9d and of Type FRD 


Commercial Literature 


Marine V.H.F. Radiotelephones, a range of six models 
watts output and covering 40-185 Mc/s with 10 
hannels Available for a.m., f.m. or combined 
Brochure from Redifon, Broomhill Road, London, 


Soldering Irons by Hydrel 


of Switzerland with pointed or 
hammer-shaped 


| opper bits claimed to withstand oxidation. 
Elements from 45 to 500 watts, lengths 124in to 17jin, weights 

oz t It Leaflet from the sole distributors, A. B. Hobbs 
& Co 14, Hatfield Road, St. Albans, Herts 

Overtone Quartz Crystals, 17 Mc/s to 36 Mc/s, listed in 
a new ea reference catalogue of Salford crystals from the 
General Electric Co., Magnet House, Kingsway, London, 
W.C.2 Also a booklet on selenium rectifiers, giving per- 
formance figures and curves for various circuits, and a leaflet 
m Gecalloy micropowder permanent magnets 

Waveguide Components and test instruments for centimetre 
and millimetre waves, with notes on measuring 
instruments uitable for production Illustrated 
catalogue from Elliott Brothers Century Works, 
Lewisham, London, S.E.13 


automatic 
testing 
London > 


With 
1.5 A) can 
400 V to the grid. 
and characteristics in a brochure from Solus Electronic 
Clipstone Street, London, W.1 
Microwave Frequency Meter, 400 to 10,200 Mc/s, and 
waveguide mmponents and test instruments described 
‘ catalogue from the Narda Corporation, 66, 
Main Street Mineola, N.Y U.S.A 
Selenium Rectifier Stacks for domestic sound and television 
eiver A booklet with information on ratings, coding and 
polarity markings, dimensions, weights, and 45 pages of per- 
formance From Standard Telephones and Cables, 
Rectifier Div Edinburgh Way, Harlow, Essex 
Radio Control of Models, 
us and other 
No, | 
Brighton 


High-voltage Control Valve, triode Type TV501 
70 k\ n the anode, the 

be cut off 
Detail 
Pubes, 15-18 


anode current (max 
100 uA by application of 


n strate 


Ex-Government equipment for 
irposes listed in a new mail order catalogue 
from Arthur Sallis Radio Control, 93, North Road, 
Sussex; price Is 6d including postage 

Mobile Television Units in motor vans for outside broad- 
asting, with cameras, control equipment, centimetre-wave 
transmitter Diagrams and photographs showing 
facilities available in a booklet from Marconi’s Wireless 
Telegraph Company, Marconi House, Chelmsford, Essex. 
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Why Ediswan Clix P.T.F.E. 
Valveholders are widely used 
in B.B.C. Television equipment 


Large quantities of Ediswan Clix P.T.F.E. Valve- 
holders are used in B.B.C. Television equipment. 
Only the combination of the finest insulation 

P.T.F.E., the most efficient contact material — 
Berylium copper — and Ediswan Clix design and 


manufacture can match the requirements of 


efficiency and reliability in this and all other 


stringent valveholder applications, 

Ediswan Clix P.T.F.E. Valveholders are fully 
type approved for Services Grade 1, Class 1 con- 
ditions. Full details of these valveholders and 
other components in the Ediswan range are given 
in catalogue CR.1681. Manufacturers and 
Development Groups may have a copy on request. 


EDISWAN 


E tll OK 


RADIO, TELEVISION & ELECTRONIC COMPONENTS 


THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.1. Group of Companies 
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660, Telegrams: Ediswan, Westcent, London 
cas 
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WESTON 


panel instruments 


Both round and rectangular models of mov ing iron, moving « 
rectifier and H.F. thermocouple types are offered. In the range 
rectangular instruments, which have been introduced to give th 
advantage of long, easily-read scales and to harmonize with rectangular scale lengths of 2.5", 4.2 
Jer the advantage of an increase in scale 
if approaimately 50 over their equivalent 


particulars of types and ranges available are to be found in leaflets oune ulels, for which they can be used as 


t replacements using the same panel fixing 
List Nos. W.1 and W.2 copies of which are available on request 


| 


panels, certain models are available with illuminated dials, Ful 


Larger inetruments, both round and rectangular and 
for switchboard or panel mounting are also available 


These have scale lengths of 6” and 6)" respectively 


SANGAMO WESTON LIMITED Die Gnd 5-0” veapestiocly 
Enfield, Middx + Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 4115! 

ey London, CHAncery 4971 . Glasgow, Central 6208 Manchester, Central 7904 Newcastie-on-Tyne, Newcastle 26867 
Leeds, ds 30867 Liverpool, Centrai 0230 . Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 
Bristol, y ot 21761 Southampton, Soton 233268 . Brighton, Brighton 28497 


Lb wleared 4, bie bi GY “ualths 
LZ 


SOUND SALES 
PHASE INVERTER _SPEAKER 


For months I have been scar for a on 
Inverter Speaker for sal no | N 4 ist tained ¢ 
ous and know now why i Nol 
buys one is ever fool en 
For many years, as mc 
my record reproduction 
specialist but I think your 
What I most like is the tru 
ments, the real ‘ hit-of-the 
roll and the real edgy bit 
handle more power than 
of distortion so I have 
the bank balance is out of the re 
place my wireless set by 
and P.M. Tuner—wher at is 
will be reached H. Radford, Thrapstor 


Price £14.10.0 


complete with cabinet 


Manufacturers of alt A-Z Products ("A-2" Regd. Trede Mark) SOUND SALES LIMITED 


WORKS AND ACOUSTIC LABORATORIES, WEST STREET, FARNHAM, SURREY, ENGLAND Tel: Farnham 6461 (3 lines) Grams: *Sounsense Farnham’ 


Extracts from two of many letters received HESWALL A truly excetie " ver THRAPSTON ic s indeed its own best advertisement 
as everybody who comes our house has to hear it!’ 


U.H.F. Television Broadcasting 


Study of Propagation Conditions : Geographical Separation 


of Stations Using Common Frequencies* 


Ta advance of broadcasting (sound and television) 
services to increasingly higher frequencies has given 
rise to a need to understand in considerable detail the 
manner in which radio waves at the frequencies in 
question are propagated over the ground in urban and 
rural areas and through the lower atmosphere. The 
subject is of both national and international interest 
and has two distinct aspects so far as the station design 
and planning engineer is concerned. In the first 
instance, since the bands allocated for broadcasting 
purposes have to be shared between the various 
national operating administrations, it is essential to 
understand under what condi- 
tions and at what geographical 
separation two transmitters 
may operate on the same fre- 
quency without their broadcast 
services suffering intolerable 
mutual interference. Informa- 
tion designed to assist in this 
matter has been incorporated in 
curves published by the Inter- 
national Radio Consultative 
Committee (C.C.1.R.) following 
the Plenary Assembly held in 
London in 1953'. These curves show the field 
strength likely to be exceeded for 1% and 10% of the 
time at distances between 100 and 700 km (60 and 430 
miles) from a transmitter radiating one kilowatt on 
frequencies between 30 and 200 Mc/s. 

The second aspect of the wave propagation problem 
concerns the determination of the area around a trans- 
mitter (usually much less than 100km radius), over 
which the field strength received is sufficient to pro- 
vide a satisfactory service. In this case, it is the nature 
of the terrain over which the radio waves travel that 
determines the received field strength, and there are 
frequently marked differences observed between a 
relatively open rural area and the built-up area con- 
ditions encountered in large towns. 

In a recent contribution’, one of the present authors 
‘J. A.S.) has considered the effect of irregular terrain 
with the aid of the results of an experimental field- 
strength survey conducted on frequencies in the region 
of 100 and 600 Mc/s respectively and out to distances 
of 100 km (60 miles). The present paper is intended 
to carry the subject a stage further by considering 
more closely the possibilities of the ultra high fre- 
quencies (u.h.f.) for broadcasting purposes with special 
reference to television transmissions in Bands IV and 
and V (470 to 585 and 610 to 960 Mc/s respectively). 

Although the characteristics of propagation at fre- 
quencies above a few hundred megacycles per second, 
and particularly in densely built-up areas, are not 
yet completely understood, such evidence as exists 
from American and British field-strength surveys’~*’ 
suggests that it will be possible to serve adequately 
a relatively restricted area, for example, a large city 
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and its suburbs, with a transmitter operating at an 
ultra high frequency. It is already appreciated that 
a single u.h.f. transmitter cannot serve as large an 
urea as a broadcasting or television transmitter in the 
v.h.f. bandst, bearing in mind the radio frequency 
powers and aerial gains it may be feasible to use in 
the two frequency ranges. We shall, therefore, discuss 
some points which should be borne in mind when 
comparing the relative usefulness of u.h.f. and v.h.f. 
for television transmissions. 

Power of Transmitters.—The effective radiated 
power (e.r.p.) at present available in Band I (41 to 
68 Mc/s) is of the order of 
100 kW, and the greatest e.r.p. 
envisaged in the immediate 
future for this band is about 
500kW. It is possible that 
effective powers of a similar 
magnitude may ultimately be 
achieved for Band III (174 to 
216 Mc/s). 

The order of actual radio 
frequency power likely to be 
obtained in Bands IV and V is 
somewhat uncertain, but a 
value in the region of 10 to 50kW seems reason- 
able for the next few years; and the prospects of a 
further increase are not out of the question. The 
degree of aerial gain and directivity it may be 
practicable to use in Bands IV and V will depend to 
some extent upon the nature of the area to be covered, 
and whether the transmitter is located centrally or to 
one side of the area; greater gain and directivity 
should be possible in the latter case, and a gain of, 
say, 20db—giving a possible e.r.p. of 1,000 to 5,000 
kW—might not be unreasonable. It is already 
envisaged by the U.S. Federal Communications Com- 
mission that the e.r.p.s to be used in Bands IV and 
V in the U.S.A. will be ten times those permitted in 
Band I. 

Sensitivity of Receivers.—At present the overall 
noise factors (including average effects of cosmic 
noise) of u.h.f. receivers are 6db or more worse than 
those of v.h.f. receivers; it is probable that future 
progress may lead to a reduction in this difference. 
In this connection, electrical interference, and in par- 
particular that arising from ignition systems, some- 
times limits the range of satisfactory reception; but 
such interference is likely to be less serious at the 
higher frequencies 

Wave Polarization.—Whilst vertical polarization 
may offer some advantages over horizontal polarization 
in Band I (for example in the field strength obtained 
in fringe areas and in shadows) there would appear 
to be little to choose between the two polarizations for 


M.L.E.E, 


* Official communication from D.S.1L.R. Radio Research Station, 
Slough 

t The V.HLP. band extends from 30 to 300 Mc/s and therefore 
includes broadcasting Bands I, II and III. 
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Bands III, IV and V (and particularly IV and V 
from the point of view of the field strength provided 
generally within the service area. It is possible, how 
ever, that considerations of aerial design (both trans- 
mitting and receiving) may lead to a preference for 
one kind of polarization, For instance, a high-gain 
transmitting aerial omnidirectional character 
istics in azimuth) using horizontal polarization can 
conveniently be obtained with a cylindrical array of 
vertical slots 

Field Characteristics.—-It has been demonstrated 
that, for typical urban and rural areas of the kind 
found in the midland and southern regions of England 
and the eastern seaboard of the U.S.A., the median 
field strength (i.c., that exceeded for 50 per cent of 
receiving locations) is, to a first approximation, ind 
pendent of frequency over Bands I to V for a given 
radiated power. The variation about the median valus 
varies with frequency, however, and in Bands IV and 
V the field strength exceeded at 90 per cent of receiv 
ing locations may be some 5 to 10 db less than the 
corresponding value in Band I. These fields obtain 
in general where there is not a clear line of sight from 
the transmitting to the receiving aerial. When direct 
inter-visibility is possible it may be that at times a 
field strength approaching the free-space value will 
occur, although it is also possible that, even in th« 
range of inter-visibility, multi-path transmission may 
produce interference effects giving very low field 
strengths. Such effects may occur more frequently in 
Bands IV and V than in Band I. In practice, how 
ever, it is likely that some diffracting obstacle: 
buildings or trees——will intervene between the trans 
mitter and receiver, under which conditions th 
statistical distribution of field strength will be as indi 
cated above. The experimental surveys": ’ also show 
that the median field strength at u.hf. in dense-y 
may be at least 10 db less than the 


with 


built-up areas 
overall median for an area embracing both urban and 


rural conditions: a similar effect, though less pro- 
nounced, exists in Band I 

Diffraction Effects.—An important factor in com- 
paring the coverage to be obtained at v.h.f. and u.h.! 
is the intensity of the shadows cast by diffracting 
obstacles. The general effects of such diffraction, 
often occurring repeatedly over a given transmission 
path, are embraced by the statistical evaluation of 
field strength described above. A more direct com 
parison of diffraction effects at various frequencies 
can, however, be made when a single obstacle is in 
volved. At the frequencies in question it is a reason- 
able approximation to estimate such shadow effect: 
from the principles of Fresnel diffraction theory 
On this basis it can be shown that, when the diffrac 
tion loss 1 ippreci ible, the ratio of the field in the 
shadow to the undisturbed field above the obstacle 
is inversely proportional to the square root of the 
frequency hus in going from 50 to 500 Mc/s the 
field at a point in the shadow behind an opaque 
diffracting obstacle will be 10 db less at the higher 
than at the lower frequency for the same field imme- 
diately above the obstacle 

Attenuation Effects.—Although the experimental 
evidence is perhaps somewhat scanty, there is little 
doubt that as the frequency increases through the 
v.h.f. and u.h.f. bands the attenuation of waves pass- 
ing through buildings and trees increases; and it is 
not unreasonable to assume that any substantial brick 
building is opaque for juencies exceeding about 
100 M ind almost unly so for frequencies in 
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Bands IV and V, under which conditions any signal 
received behind such a building is due to diffraction 
over and round it. 

The attenuation of Band I transmissions in passing 
through wooded areas is not very great: the order of 
attenuation in a thick, continuous wood is about 
0.03 db/metre, and there is evidence that greater 
attenuation occurs with vertically than with horizont- 
ally polarized waves—typical figures being 0.04 db/m 
as compared with 0.02db/m. In Band III, the 
attenuation through woods may amount to 0.07 db/m; 
whilst in Bands IV and V values of 0.2 to 0.3 db/m 
may be reached. At u.h-f. there is less dependence 
upon wave polarization than at lower frequencies. 
Trees in leaf, and particularly when wet, produce 
more attenuation than when leafless and dry 

Field Complexity and Performance of Receiving 
Aerials.—On any receiving site, where the field may 
be influenced by diffraction and reflection at local 
obstacles, large fluctuations in field strength can occur 
over distances comparable with the wavelength: thjs 
is true at both v.h.f. and u.h.f The actual spatial 
variations are thus more rapid in Bands IV and V 
than in Band I, and a range of variation of at least 
20 db will not be uncommon on a typical receiving 
site 

It may well be that in some locations it 
appear desirabl 


would 
le if possible to achieve a gain of 10 db 
or more with a receiving aerial, but the performance 
of a directive aerial in fields of the complexity likely 
to arise in practice is not yet known, and it is possible 
that the gain to be expected in a uniform field will 
not be realized. It has in fact been suggested’ that, 
if the energy at a given point arrives predominantly 
after scattering from numerous obstacles within a 
certain zone near to the receiving aerial, the input 
signal to the receiver may be more if a non-directive 
rather than a highly directive acrial is used. ‘This, 
however, is a portion of the subject requiring much 
more investigation 

The Use of High-Gain Transmitting Aerials.—I{ 
a transmitting acrial is designed to have a gain of 
20 db, and to radiate uniformly in a horizontal plane, 
the beam width in the vertical direction will be quite 
small—not more than | or 2 degrees—and, as a result, 
receiving locations near to the transmitter, i.¢c., up to 
a few kilometres if the transmitting aerial is at, say, 
200 metres above ground level, may suffer from a 
“skip” effect. It has been shown’ that, with an aerial 
having a gain of about 20 db (at 850 Mc/s), when the 
beam was tilted down from the horizontal position 
by 1.3 degrees, an increase of 11 db in the median 
field strength was obtained for distances of 1 to 8 km 
Thus if very directive transmitting aerials are to be 
used the tilting the radiated beam 
downwards, either by electrical or mechanical means, 
should be borne in mind: in fact such tilting will be 
necessary if the full value of the aerial gain is to be 
realized. For serving a limited area it might be better 
to locate the transmitter outside the area rather than 
centrally; it would not then be necessary to provide 
all-round horizontal coverage, and the required degree 
of gain could be achieved with a greater beam width 
in the vertical plane. 

Statistical Assessment of Relative Coverage at 
U.H.F. and V.H.F.—With so many variable factors 
to contend with, and the limited amount of know- 
ledge so far available, it is not easy to give an assess- 
ment of the absolute performance of a u.h.f. system, 
but a comparison of what may be expected at u.h.f 
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Wiretess Worip, Jury 1955 


and v.h.f. may be attempted. For this purpose, and 
by way of example, we may compare the ranges at 
which equivalent services (i.e., the same signal-to- 
noise ratios, S/N) can be provided at frequencies of 
0 and 500 Mc/s. 

Let it be assumed that the overall noise factor 
of a receiver at 500 Mc/s is 6db worse than one at 
50 Mc/s (although future improvements in this figure 
might be expected), and that any difference in feeder 
loss at the receiving station for the two frequencies 
may be ignored. 

In the first place we know’’ that the median field 
strength (at 50 per cent of locations) at a given 
distance for a mixed urban and rural type of terrain 
is approximately independent of frequency for con- 
stant e.r.p.; so that for identical aerials (e.g., half- 
wavelength dipoles) the input voltage to the receiver 
it 500 Mc/s is 20 db below that at 50 Mc/s, and the 
S/N ratio is therefore 26db worse. Suppose that at 


40 60 
DISTANCE (km) 


Fig, | 


* 102°6 Mc/s 


NOISE 
LEVELS 


DISTANCE (km) 
Effect of ground contour on received field strength. 


Wiretess Worip, JuLy 1955 


Field strengths for frequencies between 50 and 800 Mc/s ; 
transmitted power | kW, transmitter aerial height 300ft, receiver aerial 30ft approx. 


Two different paths are shown 


500 Mc/s a receiving aerial gain of 10 db is achieved, 
and that an average gain of 2 db is allowed for aerials 
used at 50 Mc/s; it will then be seen that at a given 
distance (for constant e.r.p.) the S/N ratio is 18 db 
worse at the higher than at the lower frequency. 
From this it may be deduced'’ that ranges} of 60 and 
30km at 50 Mc/s will be reduced to 30 and 12km 
respectively at 500 Mc/s, the e.r.p. being the same at 
the two frequencies. If a predominantly urban area 
is to be served, these latter ranges will be reduced 
to 25 and 10km because the median field strength 
at 500 Mc/s in densely built-up areas may be 10 db 
below the overall median as opposed to only 4db at 
50 Mc/s. 

Now consider the situation if the e.r.p. at 500 Mc/s 
is ten times that at 50 Mc/s and if the field strength 


t At these ranges, median field strengths of about 2 and 10 mV/m 
respectively are obtained from a transmitter of 100 kW, e.r.p 


DISTANCE (km) 


(a) over smooth ground, (b) over irregular terrain. Effective 
(Courtesy Proc. 1.E.E.) 


DISTANCE (km) 


Effective radiated power |kW 
(Courtesy Proc. |.E.€.) 
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exceeded at 90 per cent of recciving locations is used 
as the basis for comparison. In this case the field 
strength at 500 Mc/s will be of the order of 5db 
more than at 50 Mc/s,'’ and, following the argument 
given above, the S/N ratio at a given distance will 
be 13. db worse at the higher than at the lower fre- 
quency. From this it would appear that ranges of 
60 and 30 km at 50 Mc/s will be reduced to 36 and 
18km respectively at 500 Mc/s in the general case, 
and to about 30 and 12km in built-up areas. The 
corresponding ranges in Band III (about 200 Mc/s 
will be intermediate between those referred to abov 
for Bands I (S50 Mc/s) and IV (500 Mc/s); whereas 
near the top of Band V (about 900 Mc/s) the ranges 
will perhaps be three-quarters of those attainable in 
Band IV 

Conclusions.-The results described above ar 
summarized in Tables I and II from which the esti 
mated ranges to be expected for the various conditions 
assumed can be clearly seen 


TABLE I 


Comparative ranges in Bands I and IV for equal 
e.r.p. and based on median field strengths. 
Noise factor for receiver 6 db worse in IV than in I 


Frequency Range in km 
c/s Conditions —- - 


Mixed urban and rural 
Mixed urban and rural 
Mainly urban 


TABLE I 


Comparative ranges in Bands I and IV with e.r.p. in 

IV ten times that in I, and based on field strengths 
exceeded at 90%, of receiving locations. 

Noise factor for receiver 6 db worse in IV than in I! 


Frequency 


Range in km 
Me's aoe 


Conditions a 


50 Mixed urban and rural 

500 Mixed urban and rural 

500 Mainly urban 12 
} 


* Range | corresponds to field strength of 10 mV/m in 
Band | 
t Range 
Band I 


2 corresponds to field strength of 2mV/m in 


While examples of this type could be multiplied, 
their usefulness is rather limited in the absence of 
much more experimental evidence. More knowledg« 
is required at ultra high frequencies concerning the 
nature and complexity of the field at typical receiving 
locations, and the performance of directive receiving 
acrials in such fields. Especially in densely built-up 
residential areas is there a need for an experimental 
investigation of the receiving conditions where both 
the height and small changes in position of the receiv 
ing acrial may have a marked influence on the result 
obtained in television reception. 

The substance of this paper was presented by the 
United Kingdom delegation at a mecting of C.C.I.R 
Study Group XI (Television) held in Brussels in 
March/April, 1955, and it is to be expected that the 
resultant international discussion may stimulate 
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further research in this subject in different countries. 

The work described above was carried out as part 
of the programme of the Radio Research Board of 
the Department of Scientific and Industrial Research. 
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“WIDE-RANGE ELECTROSTATIC 
LOUDSPEAKERS” 


rHE third instalment of this article, which began in 
the May issue, is unavoidably held over. In the mean- 
time it should be pointed out that in Part 2 (June issue 
the last sentence of the second paragraph (p. 265) 
should read: “In practice the compliance will be con- 
siderably less than the electrical negative compli 
ance 

Line 23, left-hand column, p. 266, should read 
“velocity of motion will vary inversely with fre- 
quency”; and in line 2, right-hand column, p. 267 
*f.” should be “ f?.” 


RETAIL RECEIVER 


THE “ seasonal decline” in the sales of domestic receiv 
ing equipment is shown in this table from a retail market 
survey for the first four months of the year issued by the 
British Radio Equipment Manufacturers’ Association 
Fifty-five per cent of all the sales in April were credit 
transac 
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V 0 R TE X I 0 TAPE RECORDER 


%& The total hum and noise at 7} inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs. 
% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias adjust- 
ment to compensate low mains or ageing 
valves. 
% A lower bias lifts the treble response and 
increases distortion, A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each in- 
strument. 
% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 
*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 
The amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc 
measures Blin. x 224in. x I5Szin. and weighs 30 Ib Variable bass and treble controls are fitted for control of 
the play back signal. 
PRICE, ARITE TAPE % The power output is 3.5 watts heavily damped by negative 
feedback and an oval internal speaker is built in for monitor 
ing purposes. 


% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made. 
te The unit may be left running on record or play back even with |,750ft. reels, with the lid closed, 


POWER SUPPLY UNIT to work from !2 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

it is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less 
but 600 ohms is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 
valves. 

Used in many hundreds of large public address 
installations and recording studios throughout the PRICE £36 15 0, 


world. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, $.W.19 
Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 


F dante teal 
wna —_ ania 


Wrireess Wor_p Jury, 1955 


Why I bought a @ETIPTD> 


People like myself are inveterate listeners. For us, music 
and other pleasures of the mind—drama, discussion, verse— 
are as necessary as food. 
In my case I found a need to “ capture and keep” the 
memory of things that delighted my ear—to record the peer- 
less performance or the subtle interchange 
between accomplished speakers. 
For this, my Grundig Tape Re- 
corder is perfect. It has a wide 
range, high fidelity reproduction 
and simple controls and looks 
that match its performance. 


sit 
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' GRUNDIG } THE FINEST TAPE RECORDERS IN THE WORLD 


| 
' 
See your nearest Grundig dealer or write to us for full details | 


The Grundig TK 12 7Ogns. plus 
microphone from 6}gns. 
Accractive H.P, terms available 


GRUNDIG (GT. BRITAIN) LTD. (Dept. W) 39/41 NEW OXFORD STREET, W.C.1. 


(Electronics Division, Gas Purification & Chemical Co. Ltd.) G/TK 105 


See EE 


There's a wonderful future 
for you in - 


ELECTRONICS 


OO EN LE NORTE Bee Oe ety 


Every day the demand for the expert in electronics 
grows. Radio, television, radar and the whole 
field of industrial electronics are rapidly expanding, 
and the trained specialist in these fields is assured 


3-year 
in Telecommunication Engineering (including op- 
portunity for nine months’ practical attachment in 


of a well-paid career in this quickly developing 
profession. Here is your opportunity to acquire 
specialist knowledge. Write for our free brochure 
giving details of the following courses: 


Course 


E.M.I. Laboratories and Workshops). Next course 
commences on 14th September, 1955. 


4-year Course in Electronic Engineering 


Intended for outstanding Science sixth-formers 


who are capable of training into future team 
leaders in scientific applications. Final qualifications 


are B.Sc. and City and Guilds Full Technological 
Certificate in Telecommunication Engineering 
Next course commences on 4th October, 1955. 


INSTITUTES 


Dept. 127K, 10 Pembridge Square, London, W.2. 


The College associated vith a world-wide electronics industry 


Telephone : BAYswater 5131/2 


acluding “His Master's Voice," Marconiphone, Columbia, etc 


FM/AM Tuner 


Eddystone Model 820 Embodying a 


Foster-Seeley Discriminator 


\ ITH so many f.m. tuner units and receivers 
having almost standardized circuitry it is refreshing 
to encounter one that is in any way different. The 
Eddystone Model 820 tuner can perhaps claim this 
distinction on two counts. In the first case it has a 
Foster-Seeley discriminator, and secondly it provides 
the choice of two pre-selected stations in the medium 
waveband and one in the long. A further distinction 

that provision is made also for feeding-in a gramo- 
phone output, although there is no actual audio 
implification provided. 

All three forms of entertainment, f.m. and a.m. 
broadcasting and records are selected by a single 
five-position switch. 

Ihe tuner has exceptionally high sensitivity and is 
ipable of giving a very satisfactory performance out- 
ide the normal service area of a v.h.f. broadcast 
tation 

Following accepted practice the “820” has an r.f. 
umplifier and all the three associated r.f. circuits, 
ierial, inter-valve coupling and oscillator, are tuned 

by a tiny three-gang capacitor designed especially for 
this unit. It is fitted with a single glass ball-bearing 
it the rear end of the rotor shaft and this novel inno- 
vation has been adopted in order to eliminate loop 
ouplings in the capacitor. 

The rf. valve, (V1), is a 6AM6 r.f. pentode choke- 
capacitance coupled to the tuned intervalve circuit 
ind followed by a double-triode 12AT7, (V2), func- 
tioning as mixer and local oscillator for f.m. recep- 
tion. The if. output from the mixer, which is at 


TUNING ORIVE 
MECHANISM 


AF QuTPUT™ 


46Stele 24 LET 


Gant 


10°7 Mejs 


The large scale window with controls below characterizes the 
Mode! 820 f.m./a.m, tuner as an Eddystone product. 


10.7 Mc/s, is fed via the f.m./a.m. switch to the grid 
of the hexode section in an ECH42, (V3), normal 
frequency changer. For f.m. reception this section 
functions as the first i.f. amplifier and its accompany- 
ing triode is inoperative 

For a.m. reception the hexode section of the ECH42 
becomes the mixer with its triode functioning in the 
usual way as a local oscillator. For this condition 
of operation an if. of 465kc/s is employed. LF. 
transformers of 10.7 Mc/s and 465 kc/s are connected 
in series in the anode circuit and automatically select, 
without switching, the correct if. signal according to 
the mode of operation, e.g., as first if. at 10.7 Mc/s 
or mixer at 465kc/s. Following the ECH42 is 
another 6AM6, (V4), functioning as second if. on 
10.7 Mc/s or first i.f. on 465 kc/s as required, 

The 10.7-Mc/s signal passes from V4 to another 
6AM6, (V5), which is operated at relatively low anode 
and screen voltages, and behaves as a limiter. Under 
working conditions the limiter stage has quite an 
appreciable amount of grid bias derived from a 
0.27-M® grid resistor. This negative d.c. voltage is 
used also to operate an EM80 magic-eye tuning 

indicator, (V7), on f.m. and sup- 
plies an ag.c. voltage to the 
input grids of V3 and V4. 

The 10.7-Mc/s discriminator 
transformer is in the anode cir- 
cuit of the limiter, (V5), and is 
followed by a double diode 
6AL5, (V6), arranged as a typical 
Foster-Seeley discriminator, its 
af. output going via a de- 
emphasis network and f.m./a.m. 
switch to an output volume con- 
trol 

For a.m. reception the if, sig- 
nal stops short at the anode of 
the 6AM6, (V4), following the 
ECH42, (V3), and is there recti- 
fied by a crystal diode and the 
audio output taken, via the f.m./ 
a.m. switch to the aforemen- 
tioned output volume control 
The d.c. voltage derived from the 

Mi & LW, ABRIA Viewed from the back the positions of 
the valves, i.f. and mains transformers 
are clearly seen. Also seen is the 
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tuning mechanism. , 


crystal current ised for a.g.c. This a.m. grid-l 


(or a.g.c. voltage) is not applied to the tuning indicator 
which 18 not Operative on the pre-set a.m. station 

he tuner has it wn a.c. power supply unit ar 
th ymmprises a double-wound mains transformer 


thi , a 
EZ4l1 full-wave h.t. rectifier, (V8), a 500-ohm smoot! 
ing resistor and two F smoothing capacitors 

4 coaxial socket is provided at the back of the 
70-ohm feeder from the v.h.f. aerial and a 
terminal for a random-length aerial for a.m. recepti 

A ockets are included at the bach 
the other is 


ote! oaxial 
ne is the af. output for a gramophor 


nput There is als 


in earth terminal 


The ct si ne base plate which when removed give 

access to the wn sits, small components and wiring 

In view of the itial high sensitivity of the tune: 
tests were carried out at some distance from Wrothan 
ind in a rather poor ition from the point of v.h.f 
reception on the south coast. As the tuner was d 


igned in Birmingham and reputed to put up a good 


performance there it was felt this would be a good 
way of testing its merits 
A iurther handicap was imposed by using a loft 


icrial, since no other of the right type was availabk 


at the time. It was a single dipole and the direct 
“ line-of-sight” to Wrotham was interrupted by high 
ground up to 600 to 700ft about 3 miles away. Th 
receiving aerial was just under 200ft above sea level 


The tuner put up a most satisfactory performance 
ignals being strong enough to give good limiting and 
entirely suppress the background and all but the most 
severe interference [trom passing motor cars 

Aircraft flying in the vicinity of the receiving sit 
are a great nuisance on the v.h.f. bands and while tl 
“820” put up a stout effort in resisting the greater 
part of the signal flutter they produced it could not 


cope with the worst kind. So severe can this be at 


times that it is doubtful if any f.m. receiver would 
cope with it under conditions; however, it p< 
sible a better acrial would make a great deal of dif 
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ference. Provided the signal is maintained above the 
limiting level the audio output remains quite steady, 


violent “throbbing” of the magic-eye. 


Used with a good amplifier and loudspeaker there 
1 crispni in the reproduction that is rarely pos- 
le on ot bands owing to the necessity to restrict 


bandwidth in 
rence from stations on nearby wavelengths 


rder to keep out inter- 
Apart 


rom the most impressive thing about the recep- 

mn pecially to anyone mtinuously plagued by 
whistle nonkey chatter,” and crackles of many 
kinds, that prevail almost anywhere south of London 


the U.K., is the delightfully quiet background 


Fis mpressions may be that not enough de-em- 
1aSi provided, but this will generally prove 
zround as greater familiarity is gained with f.m 
rece] } However, a little tone-correction can 
renerally be applied in the audio amplifier if thought 
| , 

[he tuning control is delightfully smooth and free 
~f backlash and the “sponginess” sometimes asso- 
iated with cord drives. Actually the cord drive in 
the “8 tuner operates the pointer only and the 
gang capacitor is driven through a combination of 
pring-loaded gears and friction discs giving an over 
ull reduction of about 76 to 1. A heavy flywheel 
mooths out any little irregularities in the system. 

[he tuning scale is just over 6in long and is 
raversed by a long pendant pointer. It is directly 
ilibrated 1 covers 85 to 101 Mc/s with points at 

‘ry megacycle and figures every 5 Mc/s. Viewing 


is made easy by employing white for figure marking 
ind the pointer and a chocolate-coloured background 
rhe tuning indicator is viewed through a cut-out in 


the background plate and is enclosed by the scale 
vindow his measures 84 = 2iin and takes up the 
whe ff the top half of the front panel. The three 

nits 4M/FM/PU switch, tuning and volume 
on-off, in this order from left to right, are spaced out 
equidistant below 

Ihe a.m. side of the tuner has been rather ignored 
so far, but it is well up to the performance of a mixer- 
i.f.-detect ombination. In the MW1 position of the 


switch any station between 960 and 1,550 kc/s can 
be set up and in MW2 position the range is 610 to 


960 k« The range on long waves is 150 to 250 kc/s 
Since the f.m. side provides the three main pro- 
zrammes, Light, Home and Third, the stations set up 


on the pre-tuned circuits could with advantage be a 
regional which sometimes has a programme of local 
interest, or one’s favourite Continental stations. 

he tuner is supplied in chassis form as illustrated 
ind measures 11 x 6} « 8}in The front is a sturdy 
sting and forms a rigid support for the 
ich is braced by side members giving good 
rigidity; this rigidity is essential for good 
stability. High praise can be given to the 
tuner in this respect as the drift from cold to 
working temperature is comparatively small for v.h.f 
equipment, while the long-term stability is very good 
indeed. After any initial correction has been made 


ireque ney 
* 820 


and this is only necessary if the station is tuned-in 
immediately the set is switched on—no further atten 
tion is needed unless one wants another programme 

The tuner is supplied with all necessary fixing screws, 
oaxial sockets and trimming tools, and the price is 
£28 10s, plus £9 10s U.K. purchase tax. 

The ma ire Stratton and Co., Ltd., Eddystone 
Worl A urch Road, West Heath, Birming- 
lam I 
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Prize-winning entries in the B.S.R.A. competition. (Right) J. W. Dix's four-channel 
tape recorder, and (left) S. H. Bryant's mixer unit. 


B.S.R.A. AMATEUR COMPETITION 


IN the competition for amateur constructors of sound recording and 
reproducing equipment, held in connection with the British Sound Recording 
Association’s annual exhibition, the President’s Trophy and the Wireless 
World prize were won this year by J. W. Dix of Nuneaton with a four-channel 
tape recorder intended primarily for sound effects in theatrical performances 
Che tape mechanism is designed to handie }-inch as well as standard }-inch 
wide tape at speeds of 74 or 15 in/sec. Up to four tracks, with individual 
plug-in pre-amplifiers, can be used for stereophonic effects. In all there are 
even heads 

Che runner-up was S. H. Bryant, who was awarded the Committee Prize 
for a 3-way mixer unit. 

A description of new items of commercial equipment for sound repro 
duction shown at the B.S.R.A. exhibition is included in the report on p. 312 
f this issue 


RADIO TELEARCHICS : 


On the left is a French Railways electric 
locomotive and four coaches photo- 
graphed while travelling under radio 
control, without driver or passengers, 
on the main line between Paris and 
le Mans. Orders to control the 
brakes and motors were given 
verbally by radio telephone from a 
railcar travelling alongside and 
were received at a point about half- 
way along the route. From here 
control signals were transmitted to 
the locomotive on 1.9 metres. The 


Two Recent 


Applications 


jet fighter aircraft on the 
flyin 
uh. 


right 
under control of a new precision 
. radio guidance system designed by 


the U.S. Air Force and the Sperry 
Gyroscope Company. This provides 
for automatic take-off and landing 
with control of climb, dives, orbiting 
and other manceuvres. If the radio 
carrier is cut off for any reason an 
automatic control system in the 
aircraft takes over. 
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The TRIX tradition of quality has 
been established by an unswerving 
allegiance to the highest standards 
of sound engineering. TRIX 
Sound Equipment has been dev- 
eloped and produced to give faithful 
and lasting service anywhere in the 
world. 


Model T41 Home Music Amplifier. 
Bass and Treble controls and mains 
switch on independent control panel, 
High and low gain inputs. For 
all types of pick-ups and speakers 


£16- 10-0 


Model 17.635, 30-watt Amplifier. 
Designed for A.C. mains and can 
also be operated by batteries 
This high quality amplifier has 
inputs for 2 microphones and gramo- 
phone. Two tone controls are 
fitted for bass and treble boost 


The TRIX ELECTRICAL Co. Ltd. 
MAPLE PLACE, 
TOTTENHAM COURT ROAD, 
LONDON, W.1 


Tel: MUSeum 5617 
TRIXADIO, WESDO 


Grams 


LONDON 
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RANDOM RADIATIONS 


By “DIALLISI 


Timely Hints 
/ 


going ahead-——or at any 
rate on the verge of going ahead— 
on the L.T.A, Midland station at the 
quaintly named Hints in Stafford 
shire. A pity there isn’t a suitably 
situated illed Tips to be the 
Independent Television centre of 
Hints, anyhow, 
well chosen, for it is 500ft 
ibove sea-level and in the middle of 
the thickly peopled midland area 
bounded by Shrewsbury, Chester 
field, Mansfield, Market Harborough 
and Gloucester, At the moment of 
writing I haven’t seen a map showing 
the expected service area. I thought 
at first sight that the one for the 
Croydon station was a trifle on the 
optimistic side. However, even the 
1-kilowatt signal from the Belling and 
Lee test transmitter has been quite 
well received in not a few places 
which were expected to be in the 
fringe areas 


ii 
Villag 


some other areca! 


seems 


Beyond Expectations 


rhe B.B.C, has been wise 
in drawing its expected service area 
maps very conservatively, for it’s far 
better to give pleasant surprises than 
to raise false hopes and dash them 
later. The temporary Norwich trans- 
mitter at Tacolneston (pronounced 
Tackleston, I’m told on the best 
local authority) i A case in point 
I'm writing at a place 
well outside the predicted service 
area of the but really good 
and consistent pictures are received 
here on 3-element yagis consisting of 
dipole, reflector and director. One 
sees a few of the 4-element type; but 
for most homes the smaller array 
does all that’s needed 


alw sys 


these notes 


station, 


Bits and Pieces 


IS Kent a specially windy county? 
I don’t know, for until recently I’ve 
seldom done more than pass through 
parts of it on the way to somewhere 
else. I ask the question because 
when | was about Kent in 
March and April this year I saw more 
damaged TV aerials than I’ve ever 
noticed anywhere before. Driving 
one day from Tunbridge Wells to 
Wrotham one saw all over the place 
“Hs” which had lost one half of 
the reflector and “Xs” whose 


moving 
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directors had 
same way. In 


been injured in the 
several cases the lower 
part of the dipole was missing. I 
even noticed one whose upper half 
had gone; somehow, I don’t think 
the owner could be gettin 


good picture! 
The War of the Bands ? 


AS I write there are signs of a hard 
fought struggle to come over the still 
unallotted channels in Band III. T) 

L.T.A. had apparently taken it for 
granted that the whole of Band III 
would be its own particular stamping 
ground, when along came the B.B.( 

with an order for two pairs of Band 
III transmitters for delivery in the 
latter part of next year, One side says 
that it must have all the 
channels if it is to provid 
wide coverage; the other lay laim to 
some of them for the development of 
its second programme. So far, the 
Postmaster General has “lain low 
and said nuffin’”; but his decision 
can’t be long delayed if ree is to 
go ahead. What a pity it is that there 
aren’t enough channels for bo th the 
B.B.C., and the I.T.A. to have all they 
want, With three vision programmes 
to choose there should bi 


eight 


countw 


from, 


associa 
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Tec ences COOKS 


RADIO LABORATORY HANDBOOK. 
M.1.E.E 6th Edition 

STUDIO ENGINEERING 
B.B.C 
B.B.C, Engineering Division 

SHORT-WAVE RADIO AND 
Bennington, Engineering Division, 


FOR 


something to suit all tastes at most 
times and the £3 licence would be 
a magnificent bargain—if it remains 
at £3. I wonder whether it’s at all 
possible that with the world-wide 
spread of television, some widening 
of Bands I and III may come about 
by international agreement? If that 
doesn’t happen, it might be a tough 
problem to satisfy the B.B.C., the 
L.T.A. and the viewer 

Pint Pots 

Come to think of it, though, the 
B.B.C. has already shown in Band I, 
that widish geographic separation of 
transmitters and intelligent choice of 
horizontal or vertical polarization can 
do something very like fitting quarts 
into pint pots. The present plan is 
for eighteen stations in the five 
channels of Band I. A dozen or more 
are already working and (except pos 
sibly during certain freak conditions) 
mutual interference doesn’t appear to 
cause any headaches. For equal 
acrial heights and output ratings one 
would expect Band III transmitters 
shorter ranges than those 
Band I. Though this means 

service areas and therefore 
stations to cover the whole 


Quarts into 


to have 
using 
smaller 
more 
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country, it should also mean, one | 


would think, that stations using the 
same frequency could be sited closer 
together than on Band I without 
causing interference. If these as- 
sumptions are right, it should be 
possible to fit quite a lot of television 
stations into the eight channels 
which will eventually be available in 
Band III 


F.M. Quality 


WITH amplitude modulation volume 
compression 18 a necessity. Were it 
not used, listeners at close quarters 
to a high-power transmitter would be 
liable to be deafened by fortissimo 
orchestral passages while others in 
distant parts might find their loud- 
speakers silent when a soloist was 
playing or singing very softly, But it 
needn’t be done to anything like the 
same extent with f.m., for the trans- 
mitter radiates at full power all the 
time. So long as the signal is sufficient 
to work his limiter, the distant 
listener gets all that it has to give and 
hears the softest passages, and the 
close-quarter listener has only to 
adjust his receiver properly in order 
to ensure against its being over- 
loaded by the loudest. I haven’t been 
able yet to listen to Wrotham since 
it came into regular service; but in 
the days when I regularly received 
its experimental transmissions it 
seemed that there was much less 
volume compression than on the 
medium and long waves. If com- 
pression can be used sparingly and 
lightly with the v.hf. programmes 
listeners will be delighted to find 
wireless music something very much 
more like the real thing. 


An Essential 


So far, I haven’t had the chance of 
handling or hearing any of the f.m 
receivers that are being manufactured 
for domestic use. There used to be 
an idea that f.m. wouldn’t suit the 
man or the woman in the street 
because very accurate tuning i5 
needed if horrid distortion is to be 
»voided. When the B.B.C. was mak- 
ing its prolonged tests on the original 
Wrotham station part of its pro- 
grarnme was to discover whether this 
was true or not. Some entirely non- 
technical folk were lent receivers and, 
after being instructed in how to work 


them, were left to get on with it. They | 


got on very well indeed. The sets 
were provided with automatic fre- 
quency control and I understand that 
investigations at a later date showed 
that their users found them no more 
difficult to handle than their own 
medium-wave scts 
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OR over thirty years the HOUSE OF 
BULGIN has been designing and building 
radio and electronic components of the highest 
technical standard and quality, and with the 
passing years, the name of BULGIN has 
figured prominently in every new development 
in the fields of radar, radio, telecommunications, 
instruments and all branches of electronics 
Today, this wealth of experience is incorporated 
in our wide range of products, which is being 
continually added to and improved as develop- 
ments in the fields of electronics advance 


BULGIN Components are manufactured from 
the finest-grade materials to the highest 
standards and specifications 


BULGIN Components are routine and type 
tested, using scientifically designed test gear, 
to ensure adequate quality control 


BULGIN Components can be supplied in 
“'Tropical”’ versions and to specifications 
such as RCS,1000 etc., to quantity orders 


BULGIN Components are manufactured at our 
completely self-contained factory at Barking, 
Essex 


BULGIN Technicians and designer-draughts- 
men are continually working on new lines and 
improving existing models 


BULGIN manufacture the widest range of 
electronic components in the world. The 
range includes switches, connectors and 
signal-lamp fittings 


for full technical and electrical 
date on ali the BULGIN products, 
send for this 144 page catalogue, 
price I/-, post free. — > 


PLEASE NOTE: Our new telephone 
number is Rippleway 5586 


BULGIN & CO. LTD. 
BYE-PASS ROAD, 


BARKING, ESSEX 
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UNBIASED 


Service with a Smile 
LIKE all other rabid radiotics I do 


my own running repairs I was 
more than a little vexed therefor« 
in fact I was livid, as the ladies say 
when I returned from a brief 
business trip to Paris recently and 
found that Mr Free Grid had 
called in the local radio dealer to 
attend to a fault in the TV set. 
Without asting aspersions on 
hard-working radio dealers I always 
regard my set—which is, of course, 
of my own design—with the same 
possessive pride as a mother does 
her child and have always thought 
that nobody but myself could pro- 
perly tend it in sickness I was 
surprised, therefore, when Mrs. Free 
Grid told me that the set was doing 
its stuff better than it had ever done 
before I replied angrily that 
obviously some bread-and 
butter fault had developed which 
nobody but a fool could miss 
I will freely confess that I was 
quite wrong in every respect. In 
vestigations showed me that quite a 
complicated fault had developed and 
it had been repaired in a masterly 
manner When Mrs. Free Grid 
told me that the serviceman had 
been a trim and efficient-looking 
girl I was frankly incredulous and 
hurried round to the local dealer 
He gave me a cordial welcome 
ind took great pride in presenting 
us service staff to me—all of them 
girls on the proper sic of 25 He 
explained to me that he employed 
them instead of men not because of 
the greater nimbleness of their 
fingers but because their womanly 
intuition enabled them to diagnose 
the trouble and remedy the fault 
rapidly during the time when a mere 
man would still be fumbling with a 


simple 


Radio trouble tracers 


FREE GRID 


lot of expensive and time-consuming 
instrument 

He said that as a result of experi 
ence he only trained married girls 
with at least one child as he found 
that they not only had intuition but 
also had acquired valuable “know 
how” in trouble tracing by listen 
ing to the outlandish noises made 
by a baby in distress. To the aver 
age man bawling babies are bedlam 
but to an experienced mother no 
two bawls are alike, one indicating 
the need for nourishment 
for nappies and so on 

I can only say that I came away 
with a new respect for radio dealer 

Or at any rate for this particular 
one. On thinking things over it 
occurs to me that the only way that 
male service technicians can dodge: 
the dole is for them to get married. 
for surely fathers are equally a 
experienced in getting up in the 
middle of the night to attend to a 
baby with a faulty grid leak 


another 


Living Literature 


I HAVE during the past few months 
been making tape recordings of the 
B.B.C. “Book at Bedtime” feature 
in which an instalment of a popular 
novel is read late in the evening 
I have sometimes criticized the 
books which the B.B.C. has chosen 
but I have always been filled with 
admiration for the skill with which 
they are read. The readers put real 
dramatic skill into their work and 
even the dullest book seems to live: 
xerhaps this is no more than would 
be expected as some of them are 
well known in the theatrical world 

One thing I cannot stand, how 
ever, is a serial story, more especially 
at bedtime. I am worked up to a 
fever of excitement wondering what 
the villain is going to do to th« 
heroine when my “psyche or 
“ego” receives a fearful jolt by the 
anti-climax of the announcer butting 
in with the B.B.C. equivalent of 
the old-fashioned Jane's Fournal’s 
“another gripping instalment next 
week,” 

I, therefore, arrange for the instal 
ments to be taken down on tap 
using a specially rigged-up receiver 
recorder and time switch for thi 
purpose. Eventually when the book 
18 finished I am enabled to sit back 
and listen to the story in comfort 

Now I derive so much more pleasur¢ 
from listening with my eyes closed 
to these beautifully read books than 
I do from reading them for myself 
that I venture to prophesy that in a 
few years publishers will beat their 
printing presses into tape recorders 
and we shall buy our books by the 
reel, the value of the recording being 
enhanced by the fame of the artist 


engaged by the publisher to do the 
reading. There will, in fact, be as 
much competition among publishers 
to sign up famous actors for these 
readings as there is among recording 
companies to sign up famous 
vocalists and instrumentalists. 

To a limited extent the sort of 
thing I envisage is already available 
in the well-known talking books for 
the blind which, originally on disc, 
will, I should imagine eventually be 
on tape.* An obvious extension of 
this idea which would help to put 
this “ living literature” on the map 
would be to provide such a service 
to hospital patients. Many hospitals 
are now provided with multi-channel 
broadcasting whereby each patient 
can choose his radio programme by 
means of a switch at his bedside 
Why not reserve one of these a.f. dis- 
tribution channels for book reading 
either from a tape reproducer or the 
lips of a dulcet-toned nurse of the 
type whose voice sends your tem 
perature up every time you hear it? 


Caledonian Carefulness 


FOR some odd reason the word par 
simony has come to be associated 
with Scotland—probably due to vul- 
gar and unfounded music-hall jokes 
made by comedians who have never 
travelled farther north than Wigan 
My own experience of “Caledonia, 
stern and wild” is that it is a land 
of unbounded generosity. I have not 
been there since pre-war days but 
I recollect riding in a Glasgow tram 
in the ‘thirties and being asked to 
pay only a halfpenny fare when the 
minimum south of the border ‘vas a 
penny. For my humble bawbee | 
was carried quite a considerable dis- 
tance, If this be parsimony, give me 
more of it! 

In actual fact, of course, the Scots 
are not parsimonious but are “ care 
ful” and believe in getting—and 
giving—full value for money. This is 
only another way of saying they 
avoid waste and wantonness and | 
came across a remarkable example 
of this recently when browsing 
through the carbolicky pages of the 
Nursing Mirror 

It appears that in a hospital in 
Paisley there has been installed a 
* pillowphone ” system for distribut 
ing radio programmes. Hundreds of 
Sassenach hospitals must have done 
the same thing and then rested on 
their laurels; not so the canny Scots 
Desiring to install also a system 
whereby a patient could summon a 
nurse they remembered the high 
price of copper and did not wantonly 
ind extravagantly install a duplicate 
system of wiring but made the pil- 
lowphone system serve two purposes 
and operate in both directions; un- 
fortunately the Nursing Mirror fails 
to give technical data of the modus 
operandi 


*A description of a talking-book tape 
r Jan 


reproducer was given in 
issue ED.) 


1954, 
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Sales 


Make this 
THE HEART 
of your 
HI-Fl EQUIPMENT 


300%! 
alien a we 
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TL/10 ameciricr « 


“POINT-ONE” 


PRE-AMPLIFIER 


27 GNS 


COMPLETE 


A price made possible 


only by 
WORLD-WIDE SALES 


and this is why 


From come eupestenes and by extreme attention to design details during development 


TL/10 POWER AMPLIFIER 


This 10 watt amplifier maintains, in 
every respect, the world renowned Leak 
reputation for precision engineering, 
fine appearance and fastidious wiring. 


work on the pre-production models, we enable our labour force to achieve a high output 
per man-hour. The labour costs thus saved offset the increased costs incurred for high- 
grade materials, components and finishes, and this together with quantity production 
made possible only by a world-wide market) explains how quaidity products may be sold 
at reasonable prices. The results obtainable with the new Leak /10 and “ Point One” 
are indistinguishable from those obtained with the TL/12 model—a fact easily proved by 


SPECIFICATION 


Circuitry 

A triple loop feedback circuit based on the 
famous TL/!12. The output transformer is the 
same size as in the TL/12 

Maximum power output: |0 watts 

Frequency Response: + | db 20 c/s to 20,000 c/s 
Harmonic Distortion: 0.1%, |,000 c/s, 7.5 watts output 
Feedback Magnitude: 26 db, main loop. 

Damping Factor: 25 

Hum: —80 db referred to 10 watts 


Loudspeaker impedances: |6 ohms, 8 ohms, and 4 ohms 


an instant 
for all our 
are some of the reasons why sales of the TL/ 
in April last year, are three times as great as for the famous TL/12 in the corresponding 
months of 1953-—-and why the size of our factory has been more than doubled to cope 
with this increased demand. 


ELECTROSTATIC LOUDSPEAKERS 
Reprints of the article by H. J. Leak, reviewing 
the latest advances in Electrostatic Loud- 
speakers, can be obtained from us on request, 
free of charge. 


cha 


geover test. The new TL/10 has been used since its introduction 


ublic demonstrations, jactnaint those at the New York Audio Fair. These 
0 


and “ Point One,” since their introduction 


“POINT ONE” PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance 
and blends with all woods 


Pickup 
he pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving 
iron and moving-coil pickups 


Radio 
he radio input sockets at the rear permit 
the connection of the LEAK V.S. tuner 
unit. An input attenuator is ficced. H.T 
and filament supplies are available from 
the pre-amplifier 


* Distortion 
Of the order of 0.1% 


% Write for leaflet VW + 


* Hum 
Negligible, due to the use of recently 
developed valves and special techniques 
é Input selector 

adio, tape, records; any and all records 
can be accurately equalised 
* Treble 
Continuously variable, + 9dbto — 15 db 
at 10,000 c/s 

Bass 

ontinuously variable + 12 db to 13db 

at 40 c's 
Volume Control and Switch 

he switch controls the power supply 
to the TL/10 power amplifier 
* Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks are provided on the front pane! for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


‘Phone : SHEpherds Bush 1173/4/5 


Telegrams : Sinusoidal, Ealux, London 


Cables : Sinusoidal, London 
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BAND We Qc ones 


’ an make 
BAND III <Aerials——These aerials have quick 
fitting elements, all alloy tube construction and 
polythene low-loss insulators 


¢ a ae 
CHASSIS ASSEMBLY Arrays only lin. Mast Fixing volidhed walaust 


odel 700 x 0 3-element 45/— each abinet. Limi 
yar, 2 wevebund snle ¢ Model 702 x 0 5-element 60/— cach ted quantity 


tandard, Long, Med 
Aerials Cranked Arm Wall Mounting 

Model 700CW 3-element 67/6 each 

Model 702CW 5-element $2/6 cach 


: Aerials 6ft. Chimney Lashing 
the one that Ste ou ‘ Model 7008 3-element 77/6 each 
Model 7028 5-element 93/— each 


BAND Ill DOWNLEAD. 
Patented five cell construction ensures maximum 
air to polythene ratio around the conductor high 


_ performance 9d. per yar« , ‘ 
oe" | A SIGNAL AND BAR PATTERN GENERATOR COMPLETE | 
WITH CALIBRATION EQUIPMENT, 25/- POST FREE. 
id ’ ‘ With the inception of Band III the home constructor is Loerie on new | 
5 ground and accurate checking instruments are a MUS 
nels’ "THE “ ELPREQ” Band Ill SIGNAL GENERA TOR is the ver COMPLETE TOOL KITS 
rr : efficient and inexpensive answer. It:— THE ELECTRICIAN’S 
y ai table 1. Will ne, the signal for tuning to any Band III station . panto pre yh - sapeapeteed _ 
. A . . . ° t a fy “a oO oe eye (0 a sutomatic 
me 2 — +1 i ae a grid dip meter for checking the frequency of | 4 -itool-box. The box opens under silabt 
! _ Ban aerials, Coils, etc pressure of the hand and closes auto 
lit 3. Can be made to give a pattern on T.V. Receiver screen | matieally when lifted. The tools are « 
4. Can be accurately calibrated with included equipment | that @ practical electrician needa, including 
All the parts including valves, tuning condenser and metal chassis ar: | ‘200 s®w, ratchet brace, hack -aaw, chise| 
available as a Kit at 25/- post free. Constructional data free with Kit r wood, brick and steel, pilers, side ovun 
Hy ters, hammer, spanners, socket wrenc — 


or available separately price 2/6. wi-mww, ete. Price £13 ie. 3 


| deposit and 12 payments of 


PAXOLIN |» . BE READY FOR THE NEW RADIO povceachen ot 
— This again ie Otted inte an automat 
PANELS CORTERGIAL 1.0. | Sgetbos aes coats 8 tral tnstosins 


Size Sin , wud straight snips, hammers, spanner» 
| Daily Test Transmissions are already ~~ fen age? gow 
Sin. Price taking place wpe, drills, eto. Price £9/10/-, or 29/6 
Jeposit and 12 payments 
3/+ doz, Post en Our adapter which fixes to the side or beck of your T.V ’ a payments of 15/6. 
‘ will give you the new station or the old by the flick of « 
6d. Ref. 3J2 - switch. You do nothing yw yo tin. MICROMETER 
. maine and serial leads Bultable 
26/10/-, of B0/- deposit and wix payments of @) Exceptiona! purchase en 
ables us to offer a lin 
CONNECTING WIRE SNIP BUILD YOUR OWN CONVERTOR sesisien tats ne Boy 
The Kipreq Band [Ll Convertor hae given very stisfactory results from the experimenta very low price 
Beulah Hill station. It uses *-valves, is not at al! diff t to make and can be lined uf A micrometer i» 
with the simple 26/- instrument deseribed above. Price for al! ; nente including |  emential part of an 
constructional date is @3/10/-—date available separately price 2/6 engineer's equipment 


10 VALVE 1, METRE SUPERHET bom y dy og yb 
ecasions in the past fur 
measuring wire gauge 


receivers should be ideal for conversion to the a Price 10/-, post 
{tee 


Designed to receive 200 me/s transmission, the 


a ‘oor SS 
available, 4 colle amorted ¢ : 6 valves type SP61, and one each RL7 TRANSFORMER 100 WATTS 
, RL16, and BASO. Six IF transformers | ** ay yg TH wound 
H.T. RECTIFIERS ; 12 Me/s. band, and hundreds of other | secondary. There is ample window apace 
FAMOUS SELENIUM useful components. Price $9/6, plus | Lowers for the Rand winding of second 
“ SENTEROCEL by? carriage and packing 7/6. These receivers pre o turns a colt on 
taken 


Commerical T.V. Band These contain 


Ali are this year's stock—for + are unused 


voltages joint two or more in 

, THE ELPREQ F.M. UNIT 
Ip the ELPREQ F.M. Tuner tour vaives and two crystals are used. The last valve 
acts as « limiter so reducing the necessity of exact tuning and at the same time RESISTORS 
improving Interference reject) or Oryetals are used in the ratio detector to avoid 


heater-cathode hum eo often encountered with valve ratio detectors. Stat 
extremely good and tuning most simple. The tuner draws ite power supplied 
SERVICE DATA the set or amplifier, ite valve heaters are not connected to earth 


With only « simple indoor aerial made by parting the ends of ordinary flexible cable ) ammorted § and § watt reel «tors Kang 
thie tuner works very wel! at Eastbourne (over 60 miles from London) and we eawatt ng betweer 10 ohm and 10 megohm 
reports from even greater distances Our selection Price G/- pkt. 60 at 
Cost of oll parts including valves is £6/12/6, data is included free with the parts or watt, 7/6. 
aval latie separately price @/- 
a 


upon 
amps. at 


a 
A 
; pout and packing 4 
4 
A 


PUSH 


BUTTON 
pe ae CORNER CONSOLE UNIT 


freesivers which have 
quantities, ead ohic A massive cabinet but being corner 
ehgiueer le ultimately < ‘17 } 
lowing makes ase included — fitted is not out of place even in a i 
Aide. Bush, Coase Bkeo, ver Ready, | Ps 4 modern smal! living room. Overall 2/-. Post 6d 
., . 
el Brendes, Lian, MoMichael, } dimensions of this cabinet are 47in Ref. 23146 
Murphy, Ph . 
4 


9 way. Price 


wide x 3lin. (deep to corner) ~ 


cle Welon tak ts eee < 50in. high Made to house l5in. CONDENSERS 
i ‘ roe sorvicing Price a7 
1 tor the complete folder. Our Folder Televisor, Radio Unit, Amplifier, 
na of tee papuler American SAF ct Tape Deck, etc. Originally c18,| High voltage 
euperhet receivers “all d «., whieh Our Price -£10 plus 30/- carriage 0S MFD ” 
have been imported “ cuntey | 5 y 
Names include 1, Reenaseon | KV. 5fin 
Admiral, Crossiey Victor, etc.| léin. dia 
Bach sheet gives cirowlt diagrams and P 4/6 
v & valu A 4 roedure rice e 
se... ete. Price tor the lolder of 100 chests | IMPORTANT TO POSTAL SHOPPERS Post 6d 
* £1, Post tree In order to improve our postal service, we are centralising this at our Eastbourne 
' Depot all orders to future should be addressed, to: E.P.E Ref. 2560 
Wioass, Grove Rost. Rastbores ae, Bat 6 


See See) ee) eee SLE Le Ss eee ele 
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BENDIX RA-IB COMMUNICATIONS RECEIVER; capINETS 


Originally intended for the American Forces this fine receiver. (A smal) quantity of | 
whieh has been released by the Ministry of Supply) & available to you if you act promptly. | 
Designed to receive C.W. or R.T. it uses probably the finest Vernier tuning and band o ©] g A L L 
spreating a “ee —_ de, it covers the following bands? 
5 me 
We confidently believe we carry the beat 
; ‘ 
sais ts : ) me le. 2 te 200 “ . . stock of cabinets in London. The one 
a to me mstees. F \}lustirated is The Burean, » really beaut! fu 
: to me . . cabinet elegantly veneered in walnut an! 
to 15.0 me finely polished. The control beard | 
The sensitivity is 4 micro volte for full output ' | revealed when the front is dropped. Beth 
* valves and operates from batteries (12 or 2 ° $ ; retio beard and motor beard are left aneut 
« trom the maine through @ power pack to sult your own . -/ y vs 
| built-in output stage with a jack socket for phones 16 gueree, conen” . 6 by — 
. other types in stac ‘ay Ww o a 
MULLARD AMPLI “ ” Controls, all of which are brought te the front pane ner 
LIFIER “510 nelude; aerial switch, aerial compensating con re for Cabinet List 
main tuning condenser, band selector, ©.W iteh 
* power on/off switeh, and volume contro! 
» & power output exceeding 10 watts | Very compactly built in crackle finished case, these sets are 
onie distortion less than 4% brand new having never been used and in perfect working erder—«pecial price this 
Ite frequency response te | month is £14/10/- each or 45/~ deposit 
wide ond set bates yee surance 10/-. Order now to avoid disappointment. Ciroult diagram and component 
yd) ) three controls lata given free with sets, or available separately price 2/G, post free 


ted and the whole unit is very Maine Power Pack for Bendix RA-IB, €3 
use with the Collaro Studix 


"ther good pick-ups. The price 


orapletely made up and ready 
* £12/10/- or deposit, plu RECORD PLAYER BARGA N 
riage and insurance. Alternatively 
1 with to make up the unit yoursel! 
we shal! be glad to supply the components 
eparats Send for the Mullard amplifier 
wt 


High Quality Amplifier designed by 
ard engineers Robust high fidelity 


balance ver 12 monthe—cerriage and in 


}-epeed record player with pick-ap 
using the famous Acos "Hi G* 
turnover crysta! motor also by 
very famous maker-—epeed selec 
TERRY'S tion ls by Bakelite knob. All on 
FOLDING =|, anit board ready for installation 
SPANNERS A wonderful bargain at £6/10/- Ge 
2BA, 4BA, plus 5/- carriage—Hire Purchase Ly THE CLEVELAND ORGANTONE 
6BA. Price 15/- deposit } valve 3 
6/- doz, sets. | weveseae 
Post 9d. . 
Ref. 2F75 THE “WINDSOR 5” 

a 5-valve A.C. euperhet covering | 

‘ ual long, medium and short wave 

CONDENSERS ’ > , o it has « gee ay! clear 
lial with an extra long poin travel 

The latest type loctal valves are used 
High vol - : and the pas of, complete and ready to | = aeed ee 
05 — hus yperate Chassis «dase 15in. x Gin. x sensitivity, 
05 | , j om Rig, 88 19/6 eg ed == oP Adelity and output—Osram miniature 
2.5 kV atin. x , HP terme if required.” "| valvee—tow loss tron cotle—permenbility 
ljin. dia. Price : ‘ 4 4 : tuned L¥.8.—dull A.V.C.—variable nege 
3/6. Post 6d. . tive feedback—gram, position on wave 
Ref. 2B61 chenge ewitch—4 watts output —part) 
cularly fine tone expecially on gram 


Chassie size 7x 7% 7 approx. soale size 
44%4) approx. Tested in dificult areas 


coulte have been 
CONDENSERS — TABLE RADIO CABINET yi, 


H h Vol | Due to a special purchase, we are able to offer thi» 
i /oltage | very fine cabinet, size rox, 15) « 14 x Ghin 
og #° | Walnut veneered and satln finished, 37/6, carriage THE CLEVELAND ‘TREMENDO’ 
001 x 4kV. 2bin. | and packing 3/6. Note—This cabinet is the cor , The Cleveland Organtene was good, bat 
x lin. dis. Price | rect one for the Windsor chassis above with 6)i\r this one is really superb It has a 7-walve 
~ - speaker ciroult with 6-watt output, fitted with 
2/6. Post 6 independent bass and treble controls 
Ref. 2863 THIS MONTH'S SNIP oer ee S-7. choses complet 
r < . to h Hit he ehassis 
3-SPEED AUTO-CHANGER by most famous Maker. pA A. -®.f—- 
Plays all records 7in., 10in.| Normal price £16/10/-. Huge 1977 with the 104 = 4) multicoloured 
and 12in | , bi » —= and it be yy — eae ey ~~ 
2 : |} purchase enables us to offer]! *pectficstion a Tyantune vice 
/ ag may be mixed 15/10/- carriage and packing 1/6 
Doz in., 10in. and 12in. these at £9/17/6 or £3 deposit and Terme @2/65/- deposit 
Uses famous Acos Hi-G 


Post 6d turnover Sapphire c’dge five monthly payments of £1/10/- 
rand new, in maker's car- 


WIRING CLEATS” — each Non-callers please add]| T.V. £.H.T. GENERATOR 


Vitreous porcelain; two groove | Free 12 months’ guarantee. 7/6 for carriage and insurance 


doz. three groove / 
m=—=YOURS FOR 30/- ONLY 69/6 


Post % 
COMMUNICATIONS RECEIVER R1155 


ications reoety 
ere available to-day 
The -e renry range 
° ” ste is 
Me/e " ie com 
plete with 10 valves 
le fitte 


CHARGING CUT-OUT 


Bakelite case, suitable 6, 12 robust 

w 2 ‘ which 

gives 6 t © kv. output—dr 

Slightiy used bat power eupplice (6.5 voll .4 amp. 256 volt” 

completely overhauled and guaranteed in perfect working order, PRICKA® Grade o mA ioe the eet 

2 £7/10/6, Grade 1 20/10/6, of new and enueed 211/19/6. Or will be sent 
nat deposit of 30/-. If you cannot cal! to collect please include an additional 

10/- te cover cost of transit case and carriage. This partiy returnable to you if 

and when you retarn the transit case / 

MAINS POWER PACK FOR R1155 
With Pentode output stage. Plugs into socket on receiver eo no internal modifica 
tions are required. Price €5/10/- complete with epeaker ready to work, carriage Post 84 


TRIMMER / Post 3/6. Lf bought with receiver, deposit is |! 
3d SAPPHIRE TIPPED 
Long spindled 35 p.f.—also IMPORTANT NOTE GRAMOPHONE NEEDLE 


75 p.f., $/3. | nese of many of the | tema listed om the next two Straight of trel ler type 
<-gang '° stocks at all branches, Weret ore please telephame 


oe | —— the team te actunily ot the branch before journeying apectally to ene it. a 
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POTTED MAINS TRANSFORMERS 
These are of really superior construction 
fitted ip cust meta! cases and compen) 
od Terminals come to ehonbte base 
All ate upright mounting end bave 
r wial 66 eyele mains inpot 

w reened pr) mary 
205 -0-26 at 300 mA.: 6.8 ¥ 
444. & 2.6 amp.: Price G5/- 


riage 

66 -0-366 of 150 mA 49. ot 

ot 426. Price 92/4, carriage 
6 


a 2ea:4. at 

tracetormer tor 
| scopes asing V.0.R. 97, ete 
carriage 4/6 


televieors a 
Price 25, 


POTTED CHOKES 
These cho © wiondlar type cases and 
therefore u 16@ above Wanstormen 
Type OF4 H. 00 300 mA. Price 10/- 
arriage ead packing 2/6 
Type O76. 16 HH. at 160 mA. Price 12/6, 
post and packing 2/6 


RELAYS P.O. 3000 TYPE 


10 ohm standard 


WELD TYPE 


This jointer 


WIRE JOINTER 


melita the 


wi tetas! 
cheuica) 


lied 
we 
spectal this menth 160/900 watt 
eneloced in metal box with input 
put lewis. Price 47/6, plus 
d packing 
Totally exelosed and soreened 
will 
100 watt 
O watt 
0 watt 
OO watt 


Unsereened 


KYA (0.000 #7.) 
AVA (3,000 « 
AVA (6,000 @.) 


VARIABLE RESISTORS 
Heavy Duty Type 
1) ohme 4.6 amp., 23 1.9 ohm 
6 amp., 15 4 
LS. 4 
vam 800 esny 35 
1.5 amp., 46/- } ohm 1 amp 


me 10 amp 


60 ohm 


ohms 250 amy 


« 
| 


Wimetess Wortp 


UNITS FOR ROTATING 


We have brand new, stil! in original 

packing cases a shipped from America. yy 

tome of equipment which form part of the 
; These two onfte work 

rotating device 


HEAVY AERIALS 


Tower 


Item 1, known a¢ Tower 244, is in fact the 
geared 42\ ving motor which rotates the mast 
This le quit « heavy construction and would 

reflector Beam 


Item 8, known a9 Indicator 1-221-A is the 
remecte contgolier which enables the azimuth 
position of Tower 244 to be controlled from « 
remote point Converssiy it enables the 
asimuth position of the tower to be known at 
ony time. Both the Tower and the Indicator 
contain eeleyn transrmitterfrecei vers and it te theese that provide the impulses wh 
ause the serial to rotate backwards of forwari« The equipment intended for 
volt A.C. mains but will operate from our matns mnected through step down trac 
former of 1 K.W. rating 

Prices; 1-221-A 25 ples carriage, TRO4A £35 
Special discount of £6 for cash with order or ©C.0.D if both unite ; 


R.F. HEATERS CONSTRUCTOR’S KIT 
THE ELPREQ R.F. HEATER 
The Bipres BF. ba 
Oil the need in i 
priced unit to be used in 
devel 


plus carriage 
irchased together 


lorie 
foe works 


The heater is supplied in kit form, mainly 
to keep the cost low bat also as it is thought 
that many aeers will wich to assemble the 
snite within epecial casings to be close to the 
production line 
Aa it la not possible to have one frequency 
which le equally efficient tor both dielectri: 
and inductive ng ® frequency efficient 
for dielectric work has been chosen it 
being felt that this fliile the greater need 
However, simple practical examples of indoctive beating 
an be given with the apparatus a supplied and also t 
frequency only « different tank coll assembly is necessary 
evallable at « later date if the demand is sufficient 
THE POWER PACK 
The Power Pack used is the *' Eipreq Variable 500 " which le fully deseribed in another 
section, this gives ten variations of power te » maximum of 5600 mA. at 1,000 V 
cootinucus rati 
THE R.F. UNIT 
Iwo carbon anode, high power triodes working into « pash-pull vlreuit act as RF 
weneratore The caciliater coil compriees a centre conductor carrying the H.T. sur 
rounded by an outer conductor, but insulated from it by « layer of polythene. The 
¥. output to the “’ work“ is taken from thie outer conductor, which is the tank coi 
Olipe can be fitted anywhere slong the length of the tank coll and permit « 
wide variation of B.F. voltages, « any point along the il can be connected to earth 
Alternatively, the centre point can be earthed, and the tput balanced about earth 
Two meters are provided The one tn the main H.7T ne shows the total milMampe 
being drawn by the R.F. unit. The other in the B.F. output stage indicates the B.1 
current into that circuit 
The type ef valves employed are not easily damaged « resletor which will provide 
bias should oscillations cease is included in the circuit The output frequency is 
approximately 15 megacycies but thie will vary with the work and can be deliberately 
changed by taning or by altering the size of the tank ov 
The tank condenser (not provided) will usually take the form of metal plates betweer 
which the dielectric te heated. Connection to the work is through two substantia 
pillar terminals brought out to the front pane! 
Mize le approsimately 16jin. * 131m. * l4in. and weight ls approximately 25 \be 
Price of all components including meta! chassis to make power pack and BF. unit ie €40 
Or wired up ready to work 
All prices are ex our Eastbourne works and terms are cash with order 


RACKS AND RACKING EQUIPMENT 
ALL EX MINISTRY EQUIPMENT 


STANDARD RACK 
Ott. high and 19in. wide 
tion. Holes drilied and 
“a standardized epacings 
plus carriage 
ENCLOSED RAOK 
As above bat rectangular and with sheet 
metal enclosed sides (vented), fitted han lr 
and closing bare. Price £7/16/- plus car 
riage 
MOUNTING PLATES 
te Ot above racks. Heavy jin. stee! plates 
(drilled at standard intervals and 19in 
centres) with chassia mounting brackets 
Ref. 6A5-—19 = 14 front plate with chassis 
* 
7 


17/6 
919 front plate with chas 
6 


overt it to a more efficient 
Thie will be made 


heavy etee! constrv 
tapped at the 
Price #A/15 


104 front plate with chassis 
irilied for meters and other 


SAFETY SWITCH 

When fitted 

as rack door is opened 

CHARGING SWITCHBOARD 

Veed thie Switchboard through « Mains Transformer ead Hectifier giving 24 volt D ( 
up t 60 amps. and you have an exce!lent multi cult charger for stmultaneousty 
€ ing several batteries at (/\ ferent currentea, Th san ex-< 
ra at 650 watts 14 volte fitted into steel cases with doors. Lt 
urvent relays, one voltmeter, one main ammeter, two secondary 
a eg fesiators for controlling 
‘rice @4/10/-, carriage 10, 


we an supply @ 12 volt, 00 amp 


this ewiteh 


will cut off the mains 
6. 


ernment switchboard 
mtains three reverse 
ammeters and three 
These are brand new 


iroulte in original cases 


Mains Transformer at £4/5/-, plus 5/- carriage 


IMPORTANT NOTICE 


The equipment described on this page is not available at 
our normal retail shops—it can be seen at our special sales 
department — as below. Order and enquiries should 
also be addres belo 

&.P.6. LTD., SPECIAL SALES DEPT., BOURNE HOUSE, 
GROVE ROAD, EASTBOURNE, sussex 


eee’ OF SPECIAL CQUIPREIT Sere 


HIGH POWER TRAW 


transmitters, ete., et 
pe for mazimun 
normal 200-250 

a ¢ amp... 4 5 
£8/10/-, carriage and 


2,200 v. at 1 amp., e4., 1 
Price £15, carriage and packing 


Type 6M1 1000-0 - 1006 at i 
—— £12 10-, 


1000 % 1000 ¥. at 


amps 
carriage 


500 mA. and 
carriage and 
375-0-375 v. at 

Price 


250 mA. and 
37/6, carriage and 


600-0 -500 at 5600 mA., 6.39 
6 «., 45/-, carriage and packing 3/6 


POWER FILAMENT 
TRANSFORMERS 


. = 10a 


© 27/6, plus carriage and packing 
Type 6M6. 34 v. at 24. tapped 92 v 
and 24 v., tor relays 22/6, plus 
carriage and packing 
Type 672. 4 ¥ 10 «. contre tapped 
econdary 35/- Pies 3/6 packing ead 
post 
POWER CHOKES 
feet with clamps 
6M? 50 Henry at 500 mA 
GMS 20 Henry at 5600 mA 
00 mA 


600 


Open wound type and 


pe 
SM1ll 25 Henry at 
6M12 3 Henry at 10 ampe., 
Seas 6M13 200 Henry at 5 mA., 


POWER FOR TR1154 


offer brand-new and unused 
two rectifier units for mains operating 
tranemitter T1154 Both rectifier 
te are completely enclosed 
lirectiy from 
Price 
the pair, carriage and packing £2 extra. 


We an 


TRANSMITTER 1131 


This te « high powered tranemitter for 
yperating over the same frequency range 
as the Receiver 1172, |.c., 70-130 mega 
les. Itis a very bulky tranamitter andi 
ably contains around £300 worth 
nent. As far as we know these have 
ever been used but of course have beer 
store for a long tir 1 therefore they 
need attention before being put int 
peraté on We offer these, less valves 
£37/10/- plus carriage 


R1132 


ema antity of 


represent a 
wting, please 
carriage 


bude 6/- for packing and 


AUTOMATIC MOTOR STARTER 


For remote con 
trol of DA motor 
between | and 3 
kw., sedjustment 


Price 
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HEAVY DUTY POWER PACKS u 


THE VARIABLE 500/1,000 v. LUO@ESCENT]) ||‘ SNIPER- 
The conventiona! circuitry te employe! f § f SCQELEN ld a 
throughout and a!| component are amp! 

propertioned to permit substantial over 
loading. A master switch controle the - VIEWING WINDOW 
whole anit and whenever this is on a ~~ 
current is supp! ied to the reeté fer flament« ad 
thus keeping them always in the emis» . * wartion cate eve used 
state. The H.T. transformer ts supplied L ng im the dark. This is an infra-red 
from the primary of the Glament trans ) f @¢ converter cel! with « silver eacsium 
former, connection being via an on/off 


a reen which lights up (like « cathode ra 
switch and « tapped choke. The on/off ) when the electrons released by ul 


* . hal ‘ ‘ 
EX-ROYAL NAVY SOUND conjunction ‘with its, coleman ewiteh gives ’ vom an codinacy lamp to #teh tn tutve fod 
POWERED TELEPHONE vesladiaus ten *' tow power™ @o " blab Gower hem aul Gtk cele’ bane ce 
These require no batteries, aad will go for Two directly heated rectifiers give a full wave output wt vunting cirouite, smoke detectors and the 
s without atiention. Complete * amoothed by » 10 Heury choke and 4 mid e A hundred aad ene other devices as wil! the 
» rator and sounder which gives across the output serves as a dummy low! « . lischarges t pier type of photo cell. Here ther . 
tehed note, easily heard above which otherwise would be « source of danger to users golden opportunity for come interest 
Also fitted with an The continuous rating of the power pack is 1,000 volts at 500 « periments, price B/- each. Data » 
p which in quiet situations But the proportions of the various components are . ed wit « if requested 
seed instead of the sounder, or can be allowed for pulse work or other interm! ttent 
several headphones are used pack is approximately 16)in. x 13in. « 13a. « 
together will indicate which one is being Price; Kit of parte £27/10/-, or made up read 
al led Mize Thin. x Sin, x Tiin., we 
wating. tieeled tor ahipet use bor | THE VARIABLE 250/2,000 v. 
equally sultable for home, office, wares The maximum Lene ne rating of this is 250 miliiampe at 2 ( 
factory, garage, ete. Price 57/6 is half weve. Specification otherwise as for the variable 500 


. . | 
plus 4/6 carriage THE VARIABLE 500/2,000 v. 
BLOCK CONDENSERS The continuous power rating of this is 500 mi pe ) But the tapy 
choke and selector ewitch enables this to be re! t , ' cht approx! tate 
120 Ib., size 1é}in. x 13in. x in . ' . ae aD 2\ia. flush mounting 
to use £47/10/-. 00 mA. moving coll 
THE VARIABLE 1,000/1,000 v. 9-000 maa. moving antl 
The maximum continuous rating of thie \« 1 ar al ! on ie mA. moving eoll 
wave, output is variable. Weight Wor made l amp. moving col! 
Price £37/10/- in kit form, o¢ €47/10/- 
FIXED MODELS 2in. Flush mounting 
é mp. RF. thermo 
6msd. ch Ov v Any of the models mentioned above can be sup thout . t . amp a.P tere 
2/6; 4 mid: at | Jclector ewitch. ‘The prices are as follows; 0-5 amp, B.F. thermo 
etd Fixed 500/1,000 v 10/- in kit form, or £30 mate uy 0-5 mA. moving est! 
Fixed 250/2,000 v 10/- in kit form, or 230 made u 0-3 mA. moving eat! 
Fixed 500/2,000 v. £38/10/- in kit form, or 240 made wy Hot Wire Amp. Meters 


Fixed 1,000/1,000 v. £38/10/- in kit form, or 240 mad 0-0 amp. 2pla. Mush 
SENSITIVE ALTIMETER All prices quoted are ex Works | © 10 amp. Sin. eurtace 


CEILING FAN PYREX AERIAL INSULATORS 


hese contain aner This mode!, made by Revo, tneorporates « serice-wound 
d barometer move- 
ment 
gears 7 and nolscless operation. The fan has « blade diameter of 


ee 
~~ wooo 


S23a 2030 


Se 2-2-2 
"S& eae 
s= Bee eee eaeaueewerveeeeceeegeeaeeeeseseaeuweraneaeeeeepeeeseeeeaeaesegage seas 


mo 


totally enclosed ball-bearing motor of robust construction Ideal tor aerial con 


walls of through pan 
36in. and \s eupplied with 20in. suspension tube and celling | ele Conaiste of glass 


jome with threaded 

a uk “ be ¥ t f 
canopy. All finished white cellulose ename The ag rod aad terminal ends 
working is 230-250 v. DA Revo catalogue number DI 4 wre | tivetal Gsing 
Note.—Also Price £10/10/- ae 


few cnused 
working order, available at ene. 


SCRAMBLER TELEPHONE ar nee 
EQUIPMENT q pop as 
As weed by Ministries and Forces for = 


—ph Bye ——+ SPECIAL PURPOSE VALVES 


tion «6with)6«6mormal§= telephone ‘ Triede Type CV1008 high-power air 


ii pment . 
* avallable, all new and unused, are | ttede. Specification bh fe a0 follows; Filament et, 
ency Ohanger . , oe Voltage 6.2 v., Olament rrenat 35 emp le disel pat 
700, price P | A = - ” — thie brass cased pl and socket 
—, “= o ans q 700 wette, Maximum soode voltag extremely robust and ideal for P.A. of 
complete with lead and junctior This valve is very suitable for R.} (ve outside work. Ideal also for taking power 
10/-. Hand -ringi ng —] 4 nemiten ati ben ot Geaen te ae . to unite ~ it tneuletes the ends of the 
wooden box, 15/-. Junetior quem = dns oe © . ’ wires, Contacts are quite suitable tor 
= with three multiple relays and cal + litiona would have aa outs r . 2 kilowa wrrying up te 10 amps. oo thie can be 
tripe, S5/- Bank of three drop in r | med for lighting or power, Price 2/6 
‘ t Instruction book 77 + Brand new, stil) tn original « 


PLUG AND SOCKET 


*, 15/- 
gis Jed returned within 14 days . £15 each 
GREATLY REDUCED. 
CATHODE RAY TUBES TETRODE TYPE VT3I 
vone?. Brand new and unused, This ts & high-powered air- 
cut-off type,” ideal for ‘scope, ete | cooled tetrode. Specification of 
Price 12/6. Carriage and ineurance which is as follows:—Heater 
extra. 


6/ a*®- 11.2, heater current 4 we sh 
VORS17. hin 4 4 maximum snode 1 ae = 
ul . . voltege 5 kV., anode « dias pation “oa } - Od 
250 watts, size apprositmately ~ > ad 


lé4}in. long aad 6)in. acioes the . 
bulb ; ~~ 


pong) y+ ER i JUMBO VALVE BASES 

a eramle 4-pin for tramsmitiiag valves 
WATCH THESE COLUMNS FOR DETAILS OF Price 3/6 each 

VARIOUS OTHER INDUSTRIAL TYPE VALVES 
ANTERNATIVELY SEND US YOUR ENQUIRIES FLEXIBLE COUPLINGS 


" Thee af some 
ae HIGH CYCLE MOTOR ALTERNATOR GODQ site. “hur 


TYPE 1. Has « motor 230 v., 60 cycle single phase 2,409 r.p.m., coupled to « generat 
= | output 250 ¥., 1,728 cycles at .24 amps. Good condit with wirtng diagram, €3/10 : 
Cc . CV1500, cvisss. All 1210 r joining shafts which are out of align 
magne long persistence, €4/10/-, gous We eaeeage tnent ead for sug taning console whe: 
jus | carriage TYPE 2. Has & motor 250 v. 50 cyele « © phase coupled te an alternator oul) the core has to come in and out. Price 
960 v. 625 cycles 4 amps. Price £3 10, arr\ age 1 each 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249, Kilburn High Road, 42-46, Windmill Hill, Ruislip, 1-153, Fleet Street 29. Stroud Green Reed, Finsbury 
Middlesex. N.4 


hor > 7 "ark, 
Kilbera. Phone: RUISLIP 5780 Phone: CENTRAL 2833 Phone: ARCHWAY 1049 
Now Open Half-day Wednesday Half-day irday Half-day Thursday 
Post orders should be marked “Dept. 2” and addressed to E.P.E. LTD., 123, TERMINUS ROAD, EASTBOURNE 


epee! © ©. 8 SETS SLPS ABOOR SR Be ee eee ee 8 eee ee 
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TOWARDS PERFECTION... 


demands constant research and development 


25,110 gauss, average gap flux ! 


YES that is the new amazing magnetic per- 
formance of our latest P.M.4 drive units. 
Undoubtedly the most efficient drive unit in 
the world 


Fitted to the Lowther-Hegeman reproducer 
or the P.W.1 Corner Horn housing. 


Recent reviews on Lowther Units:— 


T.P.1. “ Record News” (May issue). “ This 
is without doubt one of the finest speakers 
obtainable.” 


P.M.4. Radio People, Ltd., Hong Kong. “‘ The 
crowd unanimously voted for the P.M.4.” 

P.M.2. “Radio & Electronics” (May issue). 
“The fabulous P.M.2 drive unit...” (part 


Lowther P.M.4 drive unit. £48 ex works ° article on horn loading). 


Further details of this and other Lowther quality products gladly forwarded upon request. 


LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARK’S ROAD, BROMLEY, KENT 


Telephone: RAVensbourne 527 


HIGH VACUUM applied to 


METALLIC MICRO-FILMS 


Micro-thin films of meta! and 
their compounds are vital te 
meny developments in clec- 
tronic devices, but their maxi- 
mum effectiveness depends 
upen the critical contro! of 
quality end thickness. HIGH 
VACUUM COATING en- 
sures users of thin films « 
high stemdard of precision 
and control with a simplicity 

of deposition possible by no 
other methed. 

EDWARDS vacuum 
coating units are available 

from © diameter work- 
chamber for laboratory 

or large scale production 
(iiustrated ic an 18 

model. 


. » +» FOR BETTER 
VACUUM SERVICE 


EDWARDS 


MANOR ROYAL - CRAWLEY - SUSSEX 
CRAWLEY 1500 (10 lines)  EOCOHIVAC CRAWLEY 


BRANCHES: GLASGOW & TORONTO 
AGENTS THROUGHOUT THE WORLD 


JuLy, 1955 Wrreiess WorLD 


Manufacturers of 


POST OFFICE 
TYPE 


MAGNETIC RELAYS 
3,000 and 600 
Contractors to: 
H.M. GOVERNMENT AND 
LEADING 
MAN UFACTURERS 
COILS up to 80,0001) 
CONTACTS up to 8 amps 
INSULATION up to 5 kv 


Specialists in Tropicali- 
sation and Inter Services 
Jungle Finish 


onforming to AAD and 
C.1.E.M.E. standards 


PROTOTYPE Relays 
made to specification. 
POST OFFICE TYPE 
KEYS supplied to 
specification. 

Speedy Deliveries — 
Enquiries Invited 


A.D.S.RELAYS LTD. bdept w 
12. STORE STREET, LONDON. W.C 
Tel. :MUSeum 2453 


Ww 
l 


Z&IL AERO SERVICES LTD., 


OFFER THE FOLLOWING GUARANTEED 
EQUIPMENT : 


BONDING TESTERS, A.M. Ref. No. 56/2126, 


COMPLETE WITH MATCHED LEADS WITH 
PIKES ovepoetouies 


GENERAL RADIO TYPE 604 U.H.F. SIGNAL 
GENERATORS: Range 7.5 to 330 mc. in three 
bands. Output voltage upto 20 mV. Power supplies 

15/230 v. A.C 


COLLINS TCS RADIO RECEIVING AND TRANS- 

MITTING EQUIPMENT, | ,500-12,000 kc., output 20 watts 

on voice and 40 watts on C.W., completely rebuilt and fully 
guaranteed 


RECTIFIER POWER SUPPLY UNITS, Type 
RA-62C, for SCRS22 Radio Sets. Input: 110/220 v 
Rated output: HT—300 v., 260 mA; GB—!50 v.,8 mA; 
LT—I3 v., 3.9 mA. Overhauled and in perfect 
operating condition 430 60 0 


LARGE VARIETY OF LABORATORY EQUIPMENT, e.¢., Signal 
Generators, Wavemeters, Oscillators, etc., completely overhauled 
and fully guerenteed 


Please write for full Catalogue to 


Z & IAERO SERVICES LTD., 
19, Buckingham St., London, W.C.2 
Telephone: TRAfalgar 2371/2 


Please offer us your surplus Radio Equipment. 


Estd. 
EASY 


Z FAK QUALITY 
EQUIPMENT 
for the Connoisseur 


if you want the Finest Quality Reproduction 
together with Workmanship of the Highest 
Order your choice must be LEAK. 


AS USED BY BROADCASTING CORPORA- 
TIONS THROUGHOUT THE WORLD. 


LEAK * TL/I0 ** AND “ POINT ONE "’ PRE-AMPLIFIER. 
Cash Price £28/7/-, or sent for £4/10/- Deposit and 18 
monthly payments of 30/-, carr. and crate free. 


LEAK TL/IO AND VARISLOPE MK, Il PRE-AMPLIFIER. 
Cash Price £34/13/- or sent for £6 Deposit and 18 
monthly payments of 35/-, carr. and crate free, 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans- 
former. Cash Price £20/19/9 or sent for £3 Deposit 
and 10 monthly payments of 40/-. Post and packing paid. 


Delivery of all the above is from stock. We can also supply 

Wharfedale, Goodmans and Tannoy loudspeakers, etc., 

Connoisseur Variable 3-speed Motors and all other Quality 
Equipment on EASY TERMS. 


Please let us have your requirements. 


14.DAYS FREE TRIAL 


with the SUPERB NEW 


REMINGTON 
‘60 b] 
ELECTRIC SHAVER 


will convince you 
that it really does shave 1 uicker and smoother 
than any other method. The extra long shaving 
heads are slightly arched to fit easily into 
those hard-to-shave spots. 
SEND DEPOSIT OF ONLY 5/ 


FOR 
(MMEDIATE 
(Returned if not satisfied) 


™ DELIVERY 
Balance after 14 DAYS FREE TRIAL 15 rd ge A 4: 8 monthly payments 


of 24)- Cash Price 69.17.11. AC 200-250v Brand new 
Sent post paid in silk lined presentation case 


@ WE WILL ALLOW YOU / 
FOR YOUR OLD ELECTRIC 40 = 
SHAVER if you decide te keep the REMINGTON 


trial. 
SEND FOR FREE BROCHURE 


The L. R. SUPPLY Co. Ltd. 
BALCOMBE - SUSSEX "2s" 
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1 . stabilised 
Boulton Paul Electronics power 


unit 


This Stabilised Power Unit, covering the lower voltage range, se 
is extremely portable, weighing only 164 Ib, While it has been All these attractive facilities ar¢ 
specifically designed to replace the troublesome H.T. battery, 
it has the added advantage of a built-in BIAS and L.T. SUPPLY. 


These facilities, coupled with its superior performance, make this price of: F3B . 0 7 0 
~~ 


unit an essential item in the laboratory or on the test bench. 


provided for the very modest 


Write today (mentioning this journal) for leaflets describing our range of Stabilised Power Units. 


toy” BOULTON PAUL ELECTRONICS 
Boulton Paul Aircraft Ltd., Wolverhampton, England. 
Tel.: Fordhouses 3191 Ext. 99. Telegraphic address “Aircraft Wolverhampton.”’ 


Ti7ai 


PRI VE a Y the new 
A 4 A 

VHF /FM for SOLDERING 
BROADCAST Aye 70’- 


Post free 


RECEIVER 
TYPE CB4 now in the 


sensational 
Constructed to VHF standards throughout. Covers the band 2 with 


UNBREAKABLE CASE 


or push pull output, or added Short Waveband. Although “ hand built NEW MODEL can now be 
in emall quantities, an attractive price is maintained used ALMOST CONTIN- B A LA N C E D G R | Pp 
Model A," FM cuner. A popular and small unit, with good sensitivity UOUSLY without over- 

These are in use from Bognor to Ely, and little changed since first des heating. Improved easily S 0 LD E R I N G G U N 
cribed by Amos and Johnstone in the Wireless World.’ New “ ham replaceable switch. Weighs Specially designed for solder- 
mer’ finish front plate and tuning -cale carries « magic eye; this and only 24 oz. Loop for hang- _ing on hard-to-reach jobs. 


power unit are optional ing now provided. * INSTANT HEATING 
The " Mullard ' 5-0 amplifier Our version is condensed to only 12 x Sir The tdeel tool § —Ready for solderin in 
plan, with symmetrical front layout. With FM. a truly high fidelity ourfir : = oF any Y g 
 antithin wale aa RADIO - TV - TELEPHONE 6 seconds. 


+ PM/MW feeder unit, mains driven... GI @ mechanic or amateur. — EXCLUSIVE ALLOY 
CB4/2 h push Hou j — i 
4g Ke puch pull eurput * 3 Available in 110, 200/220, TIP—lasts indefinitely un- 


; A S tuning scale, magic eye 220/250 v. for A.C. only. der normal use and care. 
A” power unit a 6 50/60 Cycles (60 w.). % One year’s guarantee. 


* Mullard amplifier our version ai4 10 


Welcome to MARLBOROUGH YARD, N.19, evening Sole Distributors: 8S. KEMPNER LTD. 


demonstrations aiso arranged. 29, : . 
BEL SOUND PRODUCTS CO. ARC. 5078 ee 
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| H4A Ellen Street East, 
A Le A Kitchener, Ontario 
f r re] m Cc A N Canada 
Lette r January 4, 1955 
My dear Mr Briggs 
About three months ago, to complete my high-fidelity 
assembly, I purchased from the Electro- Voice People in 
Toronto one of your Super 12/Cs AL speakers— Seria! 
No 2034, to be exact 
I thought you might have some interest as 
formance and am lad to say that this has pleased me very 
much. The speaker has a soft, mellow, bell-like tone that | 
Particularly like, and is happily free from the somewhat 
1arsh driving Stridency noticeable im many so-called hi-fi 
loudspeakers It has been most favorably commented 
upon by friends who have heard its performance, so, all 
in all, I certainly don’t regret my choice—which wasn't 
arrived at in a hurry. 
The radio unit is a Fisher 6-contro} AM-FM tuner; the 
amplifier a Radio Craftsmen of Chicago Williamson-typx 
The outstanding performance of - p watter the ble rel rer a2 RC 80 her pi with General 
1¢€ on y ker is primarily ~Cciric Vvariable-re uctance jamond-an Sapphire cart 
Super 12/CS/AL Pi h flux density ridge, while the Speaker enclosure is a heavily-constructed 
due to the magnet. eilent transient Jensen-type back loading folding horn one, 80 your 
17,000 lines) gives itivity with wide Product isn’t “onsorting with too bad company. I quite 
response and sensitiv “ppreciate and realise that the performance of the best 
frequency range. @ tax free. electronic “quipment can be no better than the speaker it 
Price of Speaker £17.10. feeds, so it is a pleasure to tel] you that the resultant sound 
. from the above described expensive hardware 


suits my 
Particular pair of ears just fine 
Wh ar e a Sincerely yours, 


Albert A Lee 
WIRELESS WORKS LTD. 


IRE 
IDLE, BRADFORD, YORKSH A a 
| Tel. Idle 1235/6 : 


tO its per- 


1 against damage es 


YN 
’ “Yj Ya: 4 


signed primarily to 
lators are designe 
T” cup-type iso 
BARRYMOUN 


sor 1 cie 
b mpact shocks with concurrent sola non of frequen s 
Pp u mt 
n 18 on Utilisation of rubber im 
d olati . 
a b high 


: ro- 
‘ eneral sou all directions p 
above 40 a ee equal stiffness in 
ae load-deflection seen lications (including shipboard 
aati i . between 

for Mobile App frequency be 
ewer ter me a to ensure a vertical ae ea parts are such 
ee The design and assembly of he 
25 and 35 re self-coptivating for maximu i 
sti ashes Samples are available immediately ex 

am 


es 
are also air-damped types 
ae b for the protection © 
waslable 
; ment A . 
3B ee ssolators are made p ” Y 
a 


m 
England under licence fre 
wm 


‘ 
Barr Controis Incorporated 
arry 


U.S.A 


ON, $.W.1 
MUFFELITE) LTD., 39 VICTORIA STREET, LOND 
CEMENTATION ( 
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: VUegohm/ Volt 


The UNIQUE Instrument 
‘““ 
(())) TRANS RANGER 


Independence from mains voltage. 

Very High Input resistance. 

Equipped with D.C. Transistor amplifier. 
@ No current drain—instant readings. 


rhis multi-range transistor voltmeter is the first instrument 

of its kind to measure true open circuit voltages in high 

resistance circuits—having a resistance of one megohm per 

volt. Independence from valve maintenance results in the ; 

instrument being immediately ready for operation, no ; 
warming-up period being necessary, Complete specification 3 rH yee. fey 
will be supplied on request. i xasstd he —__ 


Circuit covered by British patent No, 710514 


BRITISH PHYSIGAR LABORATORIES 


Radlett, HERTS Tel.: RADLETT 5674/5/¢ 


HYDRAULICALLY FORMED *° 


®, san . BY A PROCESS 
Se e . ye, | > } | | 


Combining the properties of 
LA compression spring capable 


.. for those who :_ /‘ pr pan ater od 


2.A container which can be 


want the best. . any ee 
Tough, resilient, with 3.A packless gland 
Used with the WEARITE 2B DECK, our Tape Pre- a uniformity of life, 
amplifier 4/WRB/2b is capable of giving recorded quality performance and for Automatic coolant regulation: Move- 
to the highest professional standards; yet at moderate cost. reliability unobtainable ment for pressure change : Packless gland 
by any other method, to seal spindle in high vacua: Reservoir to 


# Completely separate recording and replay sees ere een, eee Oe 


chains with irect/replay monitor com- Pressurised couplings where vibration or 
parison switching. movement is present: Dust seal to prevent 
. . “ ingress of dirt: Pressure reducing valves 
* arom nae - post-equalization to Seamless Hydraulic transmission: Distance thermo- 
Ant M, standards, e static control: Low torque flexible coupling: 
* Peak-programme signal metering. one-piece Pressure sealed rocking movement: Pressur- 


ised rotating shaft seals: Aircraft pressurised 
* Positive metering of bias and erase voltages. cabin control: Refrigeration expansion 


7 valves: Thermostatic Steam Traps: Pressure 
* Designed mainly for WEARITE 2B Tape METAL amplifiers: Differential pressure measure- 
Deck—uses all the facilities provided on this ments: Thermostatic operation of louvre or 


ge Price 55 gns. BELLOWS em rite for List No, N. 8001 


For full details, write or telephone 


ARIEL SOUND LTD., by DRAYTON 


Lary 
57, LANCASTER MEWS, LONDON, W.2. The Drayton Regulator & Instrument Co. Lid., West Drayton, Middlesex 
Telephone: PADDINGTON 5092 


Wireiess WorLp 


FIDELITY wits ECONOMY 


Is that possible? YES! The answer is to be 
found in the now complete range of 
“BAKERS Quality Speakers ’’ comprising 
some |4 models covering the requirements 
of both the ‘* Quality ’’ enthusiast and the 
more general purpose Public Address. 
Further information on the above, includ- 
ing constructional details of suitable enclo- 
sures, will be gladly forwarded on request. 


THE 12’ ISW. DE LUXE 


MK. | & MK. Il 
ALL EXPORT enquiries to :— 
JOHN LIONNET & COMPANY, 
62-63, Queen Street, London, E.C.4. 
PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST 


Rs Please write for full details to: 
A 24 DINGWALL ROAD, CROYDON, SURREY. Croydon 2271/2 


Sole Distributors for Eire: BRIAN CURRAN, 283, Harold Cross Road, TERENURE, DUBLIN 


e 


ome RADIO 


- i, 0 FW —“Designed exclusively for home 
: at High Fidelity systems” 
CORNER HORN AND AMPLIFIER/CONTROL UNIT 


& 


Designed to form the nucleus of all but the most ambitious 
home high fidelity installations, the general performance of 
the RD JUNIOR is in keeping with the standard which has come to be expected of the moder: 
high fidelicy amplifier. it is, however, the many unique and novel features which have been in 
corporated in the design which distinguish it from its contemporaries and place it in @ class apart 
unrivalled by any other equipment approaching it in price 
Outstanding amongst these features is the inclusion of an INDEPENDENT LOW PASS FILTER 
virtually essential when dealing with worn records or bad radio transmissions, but normally only 
with the highest priced equipment. Exclusive features include “' Impedance bis 
er matching and che provision of four alternative Panel and Control Knob colours 

Anticipating the use of an FM Unit a second radio input is provided, whilst che availability of ample 
spere power avoids the added expense of an additional power pack 
An unusually high standard of materials and workmanship combine to provide absolute reliability 
a fector reflected in the unconditional TWO-YEAR GUARANTEE covering both unics 

PRICE (26 COMPLETE 


12-page Illustrated Booklet post free on request } 


Primarily designed co house the excepth Axiom 102 speaker, L 
the Junior Corner Horn b i ass resp with virtually Avoilable from Specialist Dealers in London ond the Provinces, or if in any 
perfect treble diffusion to provide a standard of performance far ears difficulty, please apply direct. Agents in the majority of overseas countries 
co that suggested by ics modest price. Compact in size it is the ideal re- T ‘ P 

producer (or domestic use and the perfect companion for the RD JUNIOR rade and Export enquiries invited 
amplifier 


BASIC PRICE, less speaker and side panels, €16,17/6 (carriage extra), ROGERS DEVELOPMENTS Co 
Goodmans AXIOM 102 €9/18/1 inci s 


Louvred side panels €3 per pair. 


Wlustraced literature post free on request. “ Rodevco House," 116, Blackheath Rd.,8.£.10. TiDeway 1723 
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SPECIAL EDITION 


Osmor News 


VOL. 1. No. 3. 


SKILL IN COIL 
SUCCESS OF FM. 


SUPER ‘@’ CUP COILS 
For Maximum Selectivity 


A full range is available 
for all opular wave- 2 
bands and purposes. The q 28: = " 
magnetic screening of the 
cup prevents other com- 
ponents from absorbing 
the coil’s power, thus 
maintaining the high ‘‘¢ 

value, Simple one-hole 
fixing. Only lin 
high. + Packed in damp- 
proof containers. ye Ad- 
justable iron-dust cores 
we Fitted tags for casy 
connection. L. or M.W 


inc. CIRCUTT 


OSMOR- RADIO. PRODUCTS 


Limited 
418 BRIGHTON ROAD ; 
SOUTH CROYDON, SURREY. 
CROydon 5148/9 (Trade Enquiries invited) 


JULY 1955 
OSMOR STATION 7/6 


PUBLISHED MONTHLY 


BRILLIANT TECHNICAL 
DESIGN AIDS 


OSMOR have won laurels f 


which played such 4 maj 
MA 


SEPARATOR COMPLETE 

The Separator may 

easily be tuned to 

eliminate any one wa Plugs 

imto 

r their coils, ranges stated and 
f part in the fitting takes only a 
: of I Frequency few seconds. Sharp tuning is effected by 
Modulation Now, Technical experts and adjusting the brass screw provided 
experimentalists are responding in huge fr 
numbers to Osmor’'s offer of free circuit, point 
to point wiring diagram and constructional 
details, (Send 5d. stamps 


OSMOR ‘@’ COIL PACKS 


Size only 1} 34 
cores and Polystyrene 
trimmers Tropicalised Prealigned Re- 
ver-tested and guaranteed Only 5 
connections to make 
All types for Mains 
and Battery Superhets 
and T.R.F., receivers 
Ideal for the reliable 
construction of new ai 


fe | AREE/ 


version of the 21 
5 


Receiver TR1196, 
Type 18, Wartime 
really efficient 5-valve 
shet., 3-valve (plus rectifier) T.R.P. circuit 


Utility and others 
The NEW Osmor 

Battery portable Superhet circuit, Coil and 
Coilpack leaflets, and full radio and com- 


‘SWITCH PACK’ is now ready! 
ponent lists, and interesting miniature 


Complete aad Prealigned full circuit included. 
w 
circuits, etc 


established success 


station within the 

receiver 
TYP# METRES TYPE METRES TYPE METRES 
Special Separator to clear Radio Luxembourg, 


10 6 cach. 


Our Technical Dept. will be pleased to answer 
any enquiry by manufacturers and others 
relating to circuits which OSMOR coils or coil 
Pocks are used or are intended to be used. 


2+ with variable iron-dust 
formers Built-in 


co 


{ READERS’ QUERIES! | 


Dear Sirs, 

I wish to receive the Trawler band on 
70-230 metres. Could I replace the 15-50 m. 
band in your coilpack and obtain this cover- 
age? 

Ye 
be used 
Dear Sirs, 

Shortly after I switch on 
superhet the Station disappears, 
to retune. Can you assist, please? 

This sounds like frequency drift, and is 
usually caused by overheating, causing a change 
in the value of one or more of the capacitors 
associated with the I.F. or Ose. 


Beh 


Send 5d. (stamps 
for fully descriptive 
literature including 
Circuit and practical 
Drawings, : 
Superhet,” 


Coils QA5, QO4 (aperiodic type) may 


my 5-valve 
and I have 


State which station required. 2. M 1LwW 


or3M.W 48 = inc. P. Tax 


NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER 


The STANLEY Mode! HF125 is a scientifically designed 
instrument which will provide perfection of sound 
reproduction, Read the Brief Specification :-— 
Frequency response 10-20,000 c/s within leis than idb. Total 
harmonic distortion 0.2%, at 400 c/s, 0.1% at 5,000 c/s. Hum 
and noise ~ 74 db. Power output 12 watts, bass and treble controls 
providing 10 db. lift and cut. input impedance IM ohm. Power 
supply 110/250v. 40/100 c/s Provision for connection of 
tuner unit 


P.O. TYPES 
TO YOUR 


3000 TYPES 


Standard or specia | 

COILS and ore d \ 

up to 80,0000 and u 

8 c/o’s. 600 and HI My 

SPEED TYPES also 
Supplied. 


KEYSWITCHES 
THE KEYSWITCH CO. 


ALL POST OFFICE EQUIPMENT 


Our technical department is at your service. Send for details of this 


rilliant metrument to-day 


ust 18 GNS. price 


STANLEY SOUND & VISION PRODUCTS LTD. 


Stanley Works, Lower Street, Haslemere, Surrey 


Phone 1426 


Enquiries to Sales Manager 


126 KENSAL ROAD, LONDON, W.10 
Telephone ; LAD. 0666, 4640 
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LINE OUTPUT TRANSFORMER 


TYPE LO. 352 


“L.0.352” IS THE TYPE NUMBER OF AN 
ENTIRELY NEW ALLEN LINE OUTPUT 
AUTO-TRANSFORMER NOW AVAILABLE. 


Note the following “ Star” features: 
* EHLT.: 14 to 18 KV. 
* E.HLT. Regulation: Better than 5 M.Q 
* Audible Whistle: Negligible. 
* Application: Self-running, Square-wave or Sawtooth 
driven. 
* Associated Valves: PL81, PY81. 
* Associated Yoke: Allen Type DC605/C. 
* H.T. Rail: 190 volts for 14KV. 
* Core Material: Mullard Ferroxcube (earthed). 
* Scanning Angle: 72 degrees. 
* —_— C.R.T.s: Any “ wide-angle” tube, from 14 to 
mn. 
Manufacturers are invited to write for further details and prices. Home-Constructors 
Please send S.A.E. for recommended circuit diagram and details 
COILS FOR WIRELESS WORLD F.M. TUNER 
FMC 102 Aerial Coil ...... 
FMC 103 R.F. Inter-valve Coil 
FMC 104 Oscillator Coil 
FMC 10! LF. Transformer 
FMC {5! Ratio Detector Transformers 
(Crystal Diodes built-in) 


(Specialists in high-grade television components) 


ALLEN COMPONENTS LTD. 197. LOWER RICHMOND ROAD, RICHMOND, SURREY 
hm amaeemmane a ec EIEN A eS SARIS TIIRA TNR 


eo VARIABLE 3-SPEED 


Connoisseur GRAMOPHONE MOTOR 


We present an entirely new three-speed unit operating at 
334, 45 and 78 r.p.m. The full 12in. turntable is lathe 
turned and manufactured of non-ferrous material The 
main spindle is precision ground and lapped to mirror 
finish and runs in phosphor bronze bearings. The synchro 
nous motor is dynamically balanced and resiliently mounted, 
making it virtually vibrationless, with low noise level and 
low hum induction 


The speed change is arranged mechanically and gives a 
2". variation on all speeds, the synchronous motor running 
at constant speed at all settings. No braking action is 
employed to obtain speed change 


It is suitable for playing standard transcription and micro 
groove recordings Input voltages 200/250 v. A.C. 50 
cycles or, as specified to order for 200/250 vy. A.C. 60 cycles, 
or 110 v, A.C. 50 or 60 cycles, Mounted on jin. die-cast 
board 15}in. x 134in. with fin, clearance distance below 
motorboard. Speed selector turret is fitted at left rear of 
motorboard. On-off switch at left front also releases pressure 


NEW SUPER LIGHTWEIGHT PICKUP MARK I! giving an extended on the subber deive exsomibly. AR mnetosbeaste ene Getied 


to take Connoisseur Standard and Super Lightweigh: 
frequency range on L.P. disc. Pickups unless otherwise ordered. When used with these 
Head only (Standard or Microgroove) £7 + P.T. £2 9%. 10d. Total £9 9s, 104 pickups mounted in position, 34in. clearance above motor- 
oy a hig bay on board i ded 
Pickup with one head €9 3s. Od. + P.T. 63 Ss. 2d. Total £12 Os. 24. . ———— 


Price: £20 + P.T. £7 28. 6d. Total £27 2s, 6d 


OVERSEAS AGENT® @. Africa W. L. Proeter (Pty.) LA4., 08 Strand 
bd Street, Cape Town. Australia J. WH. Magrath & Co. (Pty. LA4., 208 Little 
A R SUGDEN & co Engineers LTD Loondale Btreet, Melbourne. Canada: The Astral Electric Oo. LAd.. 44 
° od ° ° Danforth Road, Toronte 15, Ontario. New Zealand Tarnbeall & Jones 
LAd., Head Office, 12/14 Courtenay Place, Wellington Hong Kong 
y R HIR The Radio People Lid., 91 Nathan Road, Hong Kong Malaya (Main 

WELL GREEN LANE $ ; E Distributors) Bastland Trading Co., 1 l’rince Street, Mngapore 
U 8.4.) Mein Dietribotors) Denby Ratio Corporation, 19, Rowth Zlet mM 


Phone: Halifax 69169. Grams: Connoiseur, Brighouse —_ "1c!" 5. N=. Audio Hupply Laboratories, Mickle Areadle Bulltings 


Ann Arbor, Michigan 


> 


% Sosa Of n a 
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@)E° REMOTE CONTROL of ELECTRONIC EQUIPMENT 
® RADIO TUNING Flexible Shafts give freedom in design because 
® INSTRUMENT CONTROL they can be run between any two parts and 
® COMPONENT COUPLING eliminate alignment problems. 

The S. S. White Company produce Remote 
Control Shafts to meet any requirement. 


co. OF CREAT BRITAIN LTD 
SHBUSETRIAL BIVIsIionm 


Britannia Works, 25-31 St. Pancras Way, London, N.W.1 
Telephone : EUSton 5393 


A Magnetic Tape Recorder 


you should know about 


The Celsonic High Fidelity Magnetic Tape 
Recorder repeats all it hears, with exactitude. It 


” ¢ 


eliminates “tone,” “ resonance,” “ boomph” and 
other inherent noises. It gives the naked truth 
from 50 to 14,000 cps. Time after time it is placed 
first for absolute fidelity. It will record 3,250ft. of 
tape at one session and give an hour and twenty-five 
minutes uninterrupted playback at 7}in. per second. 


Other outstanding advantages are the super- 
imposing device for recording words over music and 
the synchronising unit for converting silent films to 
“ Talkies.” The native music for the Twentieth 


Century Fox production “ Untamed ” was recorded 
SIGNAL GENERATOR TYPE 10. 100 Ke/s-100 Mc/s maa Ate a ony bre 
Price £8 .10.0 (Postage and packing 3/6 extra) For further proof that the Celsonic is no ordinary 
@ 100 Ke/s to 100 Mc/s @ Modulated or unmodulated carrier @ Direct tape recorder write to Excel Sound Services Ltd., 


calibration @ Adjustable 400c, ps. AF signal @ Stable RF oscillator . ry ~ , een 
@ Large, easily read scale @ AC moins operation. Celsonic Works, Garfield Avenue, Bradford 8. 


PATTERN GENERATOR TYPE 4 
Price £s . 10 . 0 (Postage and packing 3/6 extra) 


@ Coverage 40-70 Mc/s @ AC mains operation @ Provides vertical and 


horizontal bars for Ume bose testing and setting up _ 7 ov of amplifiers and sound 
Obtainable only direct from the manufacturers, Send for full technical C% 


nn 


Hire Purchase now available 


Specialists in the manufacture 


details or call at address below equipment to indivi- 


Easy Payment Terme available on all our instruments . —— — 7 dual specifications. 


HOMELAB INSTRUMENTS LTD., welcome your enquiries 
615-417, HIGH ROAD, LEYTON, LONDON, E£.!i0 
Telephone: LEY 5651 PLEASE PRINT YOUR NAME AND ADDRESS 


Wrreiess Worip 
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| For full detaris of Westalite rectifier units please write 
| stating requirements to: 
] DEPT. E.T.9, WESTINGHOUSE BRAKE & 
SIGNAL CO. LTD. 
82 York Way, King’s X, London, N.1. TER6432 


ed re 


elma 


WESTALIT 


YOu rac 
” 
iS RATINGS 


TELCON 
DOWN LEADS 


K 16M ‘Local’ 50-ohm co-axial; 
atten. 4.8 dB/100 ft. at 45 Mc/s, 
K 19 M ‘Local’ 75-ohm co-axial; 
atten. 3.7dB/i00 ft. at 45 Mc/s 
AS 93 M‘ Fringe’ area 50-ohm co-axial ; ' 
1.7 dB/100 ft. at 45 Mc/s 
AS 60 M ‘ Fringe’ area 75-ohm co-axial ; 
1.5 dB/100 ft. at 45 Me/s 


Deliveries from stock 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 


Head Off 22 OLD BROAD STREET, LONDON, EC? elepl 
! TELCON WORKS, GREENWICH, SE 10 
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—UNIVERSAL ELECTRONICS— 


OUR RANGE OF QUALITY EQUIPMENT IS MOST COMPREHENSIVE 
Whether new or used, it is all guaranteed to be in perfect condition 
RECEIVERS U.S.A. MICROWAVE TEST GEAR 


All receivers are in good working order and condition unless stated No technical manuals for sale. Please write for prices. 
Hallicrafters Portable Mains or battery Receiver as new £50. SX28 3CM. TS3. S band power frequency meter TS10,. APNI Test set 
550 ke/s.- 42 Me/s., £45, 8X24, 550-42 Mc/s., £28. S20R, 550-42 TS13. AP. X band signal generator. T8114. S band signal generator 
Me/s., £25. 820, £20, $29, A.C./D.C. portable battery 550-32 Mc/s TS34. Radar Syncroscope. T836. X band power meter. TS62. X 
£25, 338 A.C./D.C, 110-250 v, 550-30 Me/s., £20. Also in stock, band echo box TS69. 300-100 Mc/s. frequency meter. TS127 
$27, 30 Mc/s.-150 Me/s., S27CA, 150-280 Me/s., HT11 A Marine 300-700 Mc/s. frequency meter. T8226. 300-1,000 Mc/s. power 
12 ¥. radiotelephones. HRO receivers junior and senior types with meter. BC221. Frequency meter (Bendix BC1277. S band 
all coils and power ouppues from £24 complete, National NC44 signal generator TS45/AP. %3 cm. signal generator. 1-222A. 
NR1OO, NCSIX, N2CO00. National NCI73, 550-32 Mei/s., as 8-15 Mc/s. 150-230 Me/s. signal generator. TE-19 signal genera- 
NEW, £65. Marconi CR100. 60 ke/s.-30 Me/s., reconditioned £32, tor. TS89. Pulse voltage divider. TS47. 40-500 Me/s. signal 
RMES64, £35. Eddystone receivers: types 640, 1,2-30 Mc/s., £22/10/- generator rs8i74, V.H.F. version of BC221) 20-250 c/s 
740, 590 kc/s.-32 Mojs., £35; 750, £48; 680, £65 ; 670, £35 ; 504, £25, T8175. 86-1,000 Me/s 

Hammariand Super Pro., £45. RCA receivers, ARS8D and LF GENERAL RADIO 8048. 30-300 Me's. signal generator, £70. 
from £55. Set of three dials for model D, £1/10/-. Many other All laboratory equipment may be inspected by appointment 


makes in stock 
MANUALS * U.S.A. FREQUENCY METERS 
Por RECEIVERS ARS8D)-LF, AR77E, R107, Marconi 
R100, $20R, $X24, $X28, b2, TX/RX, HROs, etc., tree BC221 
a yew oe eee . es 125 kc/s-20 Mc/s. Complete with calibration charts 
BRITISH TEST EQUIPMENT Available from stock. CONDITION PERFECT. 
AVO model 7, as NEW, £15. Avo 40, £12/10/-, Taylor TV 
wobbulator, 260A, as NEW, £27. AVO Roller pancl Valve tester REQUIRED URGENTLY———— 
£10, Evershed Wee Meggers, 500 v., £12/10/-. Bridge types in ee : u 
stock. Marconi Signal Generators. TP144G TF300G. TPS517 Hallicrafters 827, S27CA, SX28, etc. RCA AR&S8, R1359 
Cossor Double Beam Scopes, from £35. Many other instruments and R1294 VHF receivers 
im stock Transmitters APT5 and receivers ASBS. 
Frequency metere. Type BC221, top rice paid. 
~ gga fe pee oe All U.S.A. TS prefix equipment. TS13, 1335, T3o9, 
SERVICE AND REALIGNMENT TSX-4SE,'TS174 and TS175, £80 given 
. , All British and U.S.A. Microwave equipment and 
of all British and U.S.A. types valves type. 707A, 1078, 2K33, 2K45, 2K25, 723/AB 
Cc M M UN IC ATIONS RECEIVERS Any manuals for any equipment purchased. 


. a ‘ Please write, call or "phone and our offer will be given 
to makers’ specifications at low cost 


FES tl Mb ta i |_ PROMPT CASH PAID 
2.2 LISLE STREET, LEICESTER SQ., LONDON, W.C.2. wim. Gt, ,etiee 


GERrard 4447 and 8410 (Dey) 
Shop hours, 9.30 a.m. to 6 p.m. OPEN ALL DAY SATURDAY. Thursday 9.30 a.m. to | p.m. MEAdway 3145 (Night) 


The Manning-Carr P.53 
MINIATURE 
POLARISED RELAY 


Now in dust-proof heavy gauge 
dised alumi can and 

with miniature § or 9-pin base 

for plugging in. 

(Original version still available.) 


BOTH TYPES FITTED WITH 
PLATINUM POINTS IF SPECIFIED 


Data A Sensitivity of 25 milll-watts 
and capable of handling mains voitage on 7 
the contacts with alternating currents up q : 
te 0.25 amps. Being polarised it has the x 

Size . 
advantage that the Armature contact can —— 

udel 

be biased to lock in either direction by % 


suitable adjustment of the contact screws POST OFFICE MANUFACTUR ERS OF 


which provides «a weeful facility where 


pulse operation is required. Speed ~ FNS Aa AUTOMATIC & HAND 
ee ee ee tae | CE eee BatarS 
ee Toe Nectacece nbobcmes 4 TO SPECIFICATION COIL WINDING 
p AT owl, Daca heeneey aa Srvies Juni ins MACHINES 
Sele Concessionnaires. required. Delivery 2 

: ETA TOOL CQO. 
L.E. SIMMONDS LTD. (LEICESTER) LTD. 

———— ‘Ow, MIORS 29A WELFORD ROAD, LEICESTER 


Phone 5336 


A OAD HAR 
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Great Britain’s Valve Mail-Order House" 


| cas 2/6 


Giving ivalents of British A 

dsmerlaun foevies and ‘ — Re roa AC. D.C. MULTIMETER 
ence of Commercial Types with ac 001 tin. KIT 

A jix of B.V.A. 

oe ey De MICROMETER | Pho Multi Meter measores 4.0./D.0 


will some Valves left at wery old volts aad D.C. m/ampe. and chm 
Budget Rates (354%) which or Exceptional purchasel i, has « sensitivity? of 209 ohiue 
wold at the old price enables us to offef Siner volt and is equally suitable 

. lin, precision micPO-Bior the keen experimenter, service 
at the very engineer or student, All the essential 
ag0u ~~ oe s » A micrometer] parte including @in. moving out! 
a re oe Coma Pe a eng! “Imeter, selected resistors, wire for 

. equipment. You will have foun *ichunts, S-point range selector, eal 
|}meed for one on many occasions \OE brated seale, stick-om fange indicator 


SBSbE 


+ 
= 


BSsSSRaReSRaRaslSSSRARRVLSRaraar cK I]0 Ss 


ss 


= 


he past for measuring wire g8ug? Jand full instructions for making are 
et fraod new oO post Tavailable as « kit, price 96 
~ = 
Price 1 j free Tpiuse Od. post and packing 1 ' 


| 5. US.A. MICROPHONE U.S.A. §/- Solder Iron with Neon 
at Mike made by NEW ie the handle 

Univers “a hor “~ me Company, '08 os OO; 2O~ 4390/2509 

‘ nlite whia, le highly sensitive. Com Weight 4on, Ot. Onble 19 3 

' with neck piewe clip end 12 months guarantees 

llustrated 4-page «pec ifeation and In 

wiginal carton. Bargain Pric Only 

if rection f original cost Lin ited 

‘ i} quantity. Post 04. (ideal for Blectric at owiniy A] - 

Quickest (hullars, ete 

Beutting holes in shee Only 5/- Af lecraic 

metal The atte PAINT 


consists of three parts 

Le a aie & punch and ar BT CURMARTUN CRYSTAL “|SPRAYER 
DIODE. Complete with Blue 

Allen sorew. The operation is quitefo.. , an A 

simple, Prices inel. key jin oe ne OO ag ee Just plug in aod 
5 tin 0 . b “d apray Rasier 

ROD ANTENNAS lft. sections§than «® brash end 

nterlocking and extending, copper§ twice as fast. Post 2 


SSSSoUEe5Rekaasaaes 
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9: 
plated steel BARGAIN 2 6 ‘ ing Adaptor Pree 


li 19/95 Zin 
i oles are with heys Limited quantity Dosen a STRIPPER 
Electric PAINT 
UNIGUE = ice 76 SEP 7/6 wi wih 408 


jes 6=blow ~ 
lamp its « 
unique foolpreef 
sleetrie teel 
Kasier and faster 
Clean and wte 
‘ Old = paint 
MLAGT “ TUBE CRT i) Magnetic 4 ¥ like magic 
| 852507 SERVICE SHEETS heater oo kV. BLT 
ll/- | 1004 A | SOLAUT The one you require enciosed if int. Octal 

available tn a dozen assorted BARGAIN 

Post Od of our beat cholce 10 6 Carr. and Orat f 29 6 


8 


Pre-heated Electric Soldering Iran« 
4 v. 0 watts Press button ewiteh 
fitted. Corrosion-free bit. Specially 
jesigned for fim work Limited 


quantity Unrepeatable, 


Be OKOVIONON 


Post 04 


“You can rely on us” 


Stockists of all Radio and Electronic components 
for manufacturers, laboratories, Educational 
authorities, and the amateur. 


Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and 
Lee, W.B., Whiteley, Wharfedale, etc., ete. 


Mullard 510 amplifier and G.E.C. 912 amplifier—all 
parts stocked and available on H.P. 


Taylor and Avo instruments from stock. (H.P. terms 
available.) 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5. Telephone: EAL. $737 


Next to South Ealing Tube (TURN LEFT) 9 co 6 p.m. Wed. | o'clock 
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WEBB'S new credit plan 
with NO INTEREST CHARGES 


To customers with a banking account we offer a SIX MONTHS" credit plan WITH 
NO INTEREST CHARGES and no documents other than your order describing 
apparatus and BANKERS’ ORDER FOR MONTHLY PAYMENTS. Calcula- 
tions of payments is simple: DEPOSIT WITH ORDER ONE FIFTH OF CASH 
PRICE; DIVIDE BALANCE BY SIX TO ARRIVE AT MONTHLY PAYMENTS. 


(Customers desiring 12 or 18 months’ terms can be accom- 
modated under our usual Extended Payment Scheme) 


Here are a few examples :— 


r r a 
ACOUSTICAL “QUAD IL” Ampli- EDDYSTONE “840A” Communi- FERROGRAPH TAPE RECORDER, 


fier and Pre-amplifier, cash price cations Receiver, cash price £49. cash price £79/16/-. 


£42. 

’ Terms : Deposit £9/16/- and 6 months’ Terms: Deposit #£15/19/6 
6 months’ Terms : , (Or on and 6 payments of £10/12/9. (Or 
6 payments of Extended Terma: Deposit £9/16/- and on Extended Terms: Deposit 215/19/2 
Bewtended Terms; Deposit £8/8)- 12 payments of 23/11/11 or 18 of and 12 payments of £25/17/1 or 18 of 
12 payments of £4/1/6 or 18 of £2/8/-.) £2/10/2.) £4/1/7.) 


t r r 
DYSTONE “750” Communica- ROGERS “ RD JUNIOR” Amplifier TANNOY “DUAL CONCENTRIC” 


tions Receiver, cash price £68. and Pre-amplifier, cash price £26. Cabinet Loudspeaker, cash price 


£48/6/-. 
6 months’ Terms: boot £18/12/- 6 months’ Terms: Deposit £5/4/- and , - = . = 
and 6 payments of £0/1 (Or on 6 payments of £3/9/4 (Or on Extended months’ Terms : Deposit £9/13/6 ai 
gr ges eer! Terma: Deposit 26/4/- and 12 payments —— 4-45 —— 
£3/0/7.) of £1/18/2 or 18 of £1/6/7.) payments of 23/10/10 or 18 of £2/9/5.) 


Any combination or collection of apparatus, value £15 or more, can be combined 
under either our ‘*6 months no interest’ or “‘ extended payment’’ schemes. 


q I’ 14 8OHO STREET, OXFORD STREET, LONDON, W.1 
Tel: GERrard 2089. Shop Hours : 9 a.m.—S5.30 p.m. Sets. 9 o.m.—I p.m 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Impregnators meet the most stringent 
speemeations and yet are easy to handle. Instruments manu- 
il range of models available to meet the needs of the factured in Moving 

large-scale producer, the research laboratory or the ; ; 
small Rewind shop. Coil and rectifier 
types to B.S. 


Outstanding Features: 89-1954, 


@ Ease in control. 
@ Ease in cleaning. SMALL PANEL INSTRUMENTS 
@ Elimination of vibrazion 
ev Ned bility : 2in., 2kin. and 34in. 

and Sotarmenen enclosed in cases of 
@ Simpie attachment of } > black moulded insula- 


auxiliary autoclaves : 
Hal ting material 2nd pro- 

@ Units available suitable ~~ ; 
for Varnish, Wax, Bit- x”, ; vided with scales 


umen and = Potting printed in black on 
ms. . 


matt white enamelled 
Users include 0S. metal dials. 
N.C.B., G.E.C., Pye, Mar. 
coni, Metro-Vick. 
Available as Ammeters, Voltmeters 
Milliammeters and Microammeters 
if your problem is COIL IMPREGNATION or impregnating 
or casting with Potting Resins consult: 


BLICKVAC ENGINEERING LTD. WEIR ELECTRICAL INSTRUMENTS CO. LTD 


Bede Trading Estate, Jarrow, Co. Durham. Jarrow 09/7155 
94/100 Aldersgate Street, London, &.C.!. Monarch 6256/8 SRADFORD-gn-AVON WILTSHIRE 


EPHONE 


JULY, 


OF GOVERNMENT SURPLUS 
VALVES 


Full list available 2)d. stamp. C 


1955 


ALL TESTED BEFORE 
DESPATCH 
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VRES(SP6I) . 
VRSSA(SPA1) 
P61)... 
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Me pa 


visa EL32) . 


eo! 


eoueee; 


ee; 


' 


12Q7GT 


Wrrevtess Worip 


PUBLICATIONS 
| Midget Radio Construction 
| _ Manval 
Radiotoider “ F** 
tder 
B 


Ad inerpensive 


tape ree« 
Ratiofoider 
One Hoseope 
Radio Calculations Manual 
Practical Circuite Manual 
Radio and Television Laboratory 


A practical 


.M. Sliver Mica 1,000p or 10% 

E.N. Silver Mica 100 pP 

y| 50 pF. 10% 
500 pF. 10 


oF. 20% 
000 pF. 10% 


Tubular Condenser 5 mfd. 500 

Vanley Switch 1 pole 6 way iin 
spindle 

Arrow Toggle Slotted Dolly & od 
Single Bereened (able 


i 
64. 


Each 
Eric Maine Dropper 725 ohm 

74% tapped 
| Dubilier Mould 
HF Pile W« 
Vibrator ¢ Tipe 
=. Nitrogol Bas 


“4 Mica APO 006 _ 
und Chokes 


12 mid 


360 

International Octal Valve Holders 
Paxolia 

Vitreous Enamelied Resistors 
20 w. 56,000 ohms 

12 v. Vibrators, 4 pin U.X 

TCC, 10 MPD 450 v. Wire ends. 1 
0. 24 mid. 850 v. we ends 


Setenmen ere ‘204 
Ceramic Trimmers 100/)00 
Ceramic Trimmers 80/400 
BOG Ceramic Vaive Holders 
TCL, 106 mid, 450 ¥ 


100 for 
Any length 


paaeeee ses 


1 
cov Relay Vaive in holder 
Condenser Clips ited sizes 
per dosen 
2 gang 00035 condenser 
3 gang 0006 condenser 


SPECIAL PURCHASE! 
B.S.R. Wy H Re- 
cord 

oneal vu As 6 "Fitted HPG 


Cartrid c 

3 speeds 33 R.P.M 

45 R.P.M. 78 R.P.M 
Complete with full 
structions 

£9/19/6. Carriage 3/6 
Indicator Unit at £3/19/6. 


in- 


ma‘ 
hine 


( LS »01 10K 


"2 


wo 


HEATER 


RM) 
5.-« 


4 
4 


v. } amp. 


6 
1 


hu, spindie fin 


mtirole BRC.A 


ohins 
265 600 vbms 


| 0 w > y 

HY replacement wee. 20 oe BAY 
/ replacement type 3/- 

Kach 


| PLIERS, with side cutters, 4/3 pair. 


| 


| “ Another Alpha Kit for you to build.” 


2 volt 3.0 amp 


4¥ 
4 volt 


»it 1.5 amp 
1.0 amp 


5 volt 2.0 amp 


2 volt .76 amy 


SENTERCEL RECTIFIERS 


we 
aA 


00 v. 0 mA., 7/6 


39 
-. RMA 


ca 


METAL RECTIFIERS 
16 


a¥ 1 emp 


6/3 «.; 


CRYSTAL DIGDES o-18 
case, wire ends, 2 for 8/1- | to anne, "17/6 each. 


ALPHA RADIO SUPPLY CO. 


CHAMBERS, 


RM2 
6 


42 =: EM3 | 5 Velve (GK7, 637, 6V6GT) 


| Metal Rectifier. 2 Wave Band Midget 

radie A.C. Maina, complete in every 

detail, full instructions, cirowit dia 

gram and shopping list 1/6 Complete 

kit down to nutes, bolle and solder 
Post 2/ 


wy 1 amp 
ae 7 eo 


200 vy. 7 mwA., 7/6 | £5/10/-. 


| moo 


t 


5/6 VINCES 


4 lgin. Brown Knobs, per 


dosen $ 
Zenith Dropper 0 ohms, each = B 
Bakelite cane. Double coi] Bas 

gets, each 

Erie Dropper, 1,340 ohms, 150 ohms 
Box. 4 BA Nuts and Bolts, each 
Intervaive Transformers Ex. Equip, each 


High to low impedance headphone units 


Rubber grommets, assorted. per dosen 
Bakelite Needle cups, each 

Sleeving, various colours, | MM, length 
Mains @witch, 2 hole Gxing, 6.P., each 
Yasley Switet , B., 3 W., each 
Vaxley Switch, | Pole, 0 Wey, cach 
Waxed Carton, § MPD., 450 ¥., each 
Westectorms, WX19, W4, WX46, cach 
Collare Hi Fi Pickup, each 


10-5 ¥ Damp. Both tapped at 4 


| each 


Hand Microphone Bakelite switch ip handle, each 


MAINS TRANSFORMERS 
&-WAY MOUNTING TYPE 


| mT 
Primary: 200-220-240 ¥ 


Secondaries 275-0-275 vy. 80 mA. 0-6.5 ¥. 4 amp 


17/6 


MT? 

Primary: 200-290-240 ¥ 

Secondaries 350-0-350 v. 80 mA, 0-6.5 ¥. 4 amp 
0-5 ¥. 2 amp. Both tapped at 4¥ 


PENCIL RECTIFIERS 
K3/25 5/8; K3/40, 7/6; K3/45, 6/2; K2/00, 8/8; 3/00, O/B; 


K3/100, 14/8. 

CONDENSERS 
= Rach 
8x6 mid. 4004 4- 
8x 16 mid. 450 
8x 24 mid. 350 v 
S« 32 mid. 475 ¥ 

txd4 mid. 400 ¥ 
16 mfd. 400 ¥ 
6«8 mid, 350 ¥ 
x 16 mid, 350 9 
x 16x48 mid, 850 9 


17/6 «=. 


4 


+ te 92 mid. 450 9 


= 


‘ss oe 


64 mid. 360 + 
Dubilier (8.R. Range) 
BR 650. § mid. 500 
BR. 1650. 16 mid. b 
BR.2060, 20 mid. & 
Sx 68 mid, 000 ¥ 

~ BR.5O1, 50 mid, 128 ¥ 
6 «16 mid, 600 © 

$ 16 «8 mtd. 500 9 


OSMOR COIL PACKS 
-~each. Type L.M., 40)- 
RP, 40/- each 
SPRAGUE CONDENSERS 
06 mfd., 500 v.; 0.1 mid., 1,000 ¥.; Lmtd. 300% 
All @/+ dow 


‘eo 


2 mid. 450 ¥ 
x8 mid. 860 ¥ 
x 16 mid. 360 


; 


eoreecenr See oo 


Type H.0., 
Type 


each. Type T.B., 


M2 mid 


* 


LOUDSPEAKER CABINETS 


This attractive walnut finished cabinet ie aval labile 
for 6hin. or Bin, epeaker unite. Metal speaker {ret, 
complete with back and rubber feet. 

6hin, type: Measures Spin. x G)in. = 4jin, at baee 
Price 16/6 each 

Sin. type ae 10} in. x LOpin. « Sin 
Price 20/6 © 


e¢@ ¢-2 2 ee ee 
LOUDSPEAKER UNITS 


a base 


woe © 4 Fes = 


| Rola Sin. Speaker 
| Goodmans 
| Plessey 6tin. lightweight unit 


yin. anit 

Rola 6)in. standard type 
Leotrona 6)in. with transformer 
Travoz 6jin. water type 

Plessey *in. lightweight anit 

KR. & A. Win 

Kiliptica! 4in. x 7in. unit 

Mains energieed #in. unit, 1.0000 
Mains energised Gin unit, 600 Q 


CHASSIS 

» Undrilied with Reintor 

Available in the follow 
olsece 

* thin 

x Bin 

2hin 

x tin 

x 2hin 


Aluminiun 
Corners 
cach 


sro ror 
‘eo 


(Lagert Ia lead) 


va 
» Bole 1 -“- 

are four sided-—idesl for ma 
receivers amplifiers — puwerpacks 


eaitint 
eseaa** 


IMPLOSION GUARDS 
Incorporates escuteheon and biter 
116 «,; l6in, type 


. 3 


= 
e 


| ey valve f0- ada 


40/- add 


94.; 


age 2/3 


men || MAIL ORDER 


TERMS: Cash with order or C.O.D. Post™ 
extra, as be er 


«5 add 2)- unless elareies 
|] stated. Stlntenene C.0.D. fee and post- 


EX GOVERNMENT AND 
SURPLUS CONTROLS 

Thie popuias range ie eultable for a!) 
Television constructors, ee. Keey 
| a ome down when bullding the 
or “ Simples* rece! vere 

avellabte 6000, 0G, 14000 4toudic 
| type, 9 KG, 6 KG, © KG, ® Ko 
» Ka, ® Ka, VY Ka, 6 Ku 
| $." GO.) @.0, 1 oO. 2 meen 
Ww QO double type Au 1/8 each 


ONLY 


VICTORIA 


SQUARE, 


WHEN 
ORDERING 
PLEASE QUOTE 


1 “DEPT. W.w.” 


LEEDS 


Wrimeiess Wor_p 


SAVE ORDER BY POST IF YOU CANNOT CALL 


HIRE PURCHASE ) F.M.—FREQUENCY MODULATION BY GORLER 


TERMS ON LATEST DESIGN CONTINENTAL F.M. COMPONENTS 
Gimeaee WEARS ) Sten bse s coeds one | ee ee ee ae 


amplifier er oseillater (BOCKS) and Mele. P.M. Variable selectivity on A.M 


fret LP fer. Completely wired and mtic det. on P.M. The set of 3 (KFI00 
tested, 50/9. KRFIO2, KSFS61), 42/- 


POUNDS! 


Please give details of 
your requirements 


AUTO-CHANGERS 


LATEST 1955 MODEL, sort waves, gram and of, trgether ULL CIRCUIT and deta 
NEW & UNUSED positie G4. post ree 
IN MAKER’S CARTONS 


t with baseplate 


* but for 2 stages of 1.7. amp 
noorporating | variable selectivity on A.M. Types 
“Supplied pre-aligned 3 aod KEPO64, the pair 
955 


FAMOUS MAKE 3-SPD. 


available 


over fror 
use with UT.340 


or UT.341 B5/- 


Coils, URF, 10/- each 
Trans., UPS76, J/- each 


ee ee ee 


“ Wireless World rx FEEDER 
Takes 10 records of all sizes Amos & Johnson), Reprint, 2/-, post tree 
(mixed) in one loading. HGP.37 
crystal turnover pick-up. Hand 
some cream finish. Supplied 
complete in maker's carton 


Lasky’s price £9.19.6 


Post free 


All comp nents jn stock 


DENCO F.M,. FEEDER UNIT. All components and valves in 
stock Uses 6AM6, 12AH8, EB91, and two 6AB6. COMPLETE 


PARCEL, £6 7/6 Post extra 


All components available separately 
DENCO F.M. DATA BOOK, 1/6 post free 


AN OUTSTANDING BARGAIN OFFER! 


6-VALVE RADIOGRAM 
CHASSIS COMPLETE 


re 
LATEST COLLARO RC.54 EX-GOVT. ACCUMU~ 
S-speed High Fidelity Mixer LATORS. 2 volt, 10 ah 
Changer, Studio crystal turnover Size ifin. square Siin. high o . 
Un, in leatherette covered carry Made oy Canadian Exide 4 6 Ge 
ing case, £13/S/-. Pos 5/- LASKY’S PRICE 
. SPREE ‘ost 1/- 

COLLARO 3-SPEED | 3for13/~,0r 12f0r 40)-, Post free _ WITH VALVES 
Complete with P.U. and ortho- PLESSEY LINE E.H.T. Famous Manufacturer’s Surplus. 
dynamic switched head P.U TRANSFORMERS. Type 6 valve 3-wave Superhet, 13-50 m. 
transtormer alsoincluded. Limit- CP.72036/2. 7 kV incorporating i , short, 200-550 m. medium, 1,000-2,000 
ed quantity only, £6/19/6. As qoutes wound width control : m. long. Brand new Mullard valves: 
above with *' Studio” turnover List 6 95 - : ECH42, EF41, L63, EB41, 6V6 ¢t., 
Crystal Pick-up (O or P), £8/18/4, trsxy's PRICE : EZA0, and finest quality components. 

Post, a d- type, 3/6 Post 1/6 Gram. switch, 465 Kc/s LF., tone 


@©ee0e2000060006000000000008 ge AT 
SPECIAL OFFER! MULTI-TEST METERS , 


seers 134 x 5, height 12}. 
1,000 ohms per volt one Aperture required 
Basic movement 400 mic- 
I 


for dial and controls, 
roamp, 3in. A.C,/D.« £10 19/6 1l x 3}in, Com- 


6-5,000 v. O-1l Carr. & Pkg. plete with valves, 


amp., 
. : 7/6 extra. output trans., knobs, 
ll switched ranges; 2 a 


resistance ranges 100,000 ‘ 
ohms and meg., also 

. inp DRILLED CHASSIS MICROPHONE 
BARGAINS 


decibel range. In polished 
& DIAL ASSEMBLY 
MIC.22/2. Complete 


wood carrying case (6 » 
64x4in. closed), with 
leather handle and space 
for test leads. Made in 
U.S.A. New and unused 
but cases slightly soiled 
LASKY’'S im 
PRICE 95 


Post and insurance 3/6 
TEST LEADS, 3/6 extra 


Battery 6d. extra. 


COLLARO 2010 
PLAYER 


TRANSCRIPTION 


£18.11,10 | 


AERIAL BOD SECTIONS, Hiee! heavily 
copper plated, 19in. long. Any oumber | 


may be fitted together, 8/6 per dos 
post free 


GERMANIUM CRYSTAL DIODES, 
V6 mach 


with stand as illus. 
PRICE 

AC Os ¢ rystal, MI 
33/1 List 
LASKY’S 

PRICE 


| A new book just published, giving 


THE “UNIVERTER ”’ 


Il 


receiver 


full details of a new Ban 
Converter for any TV 


| home constructed or Steer made 


All components and valves in 
stock, rices On request. Also 
availabl as 6a )«€6complete =o unit 
Uses two 6AM6, one 12AT7, one 
6X4 Contains its own power 
supplies. THE BOOK, con- 
taining full circuit diagram, wiring 
instructions and component lists 

Me post free 


BUILD A PERSONAL PORTABLE! 
CONSTRUCTORS’ PARCHLA NOW AVAILABLE. ALSO MINIATURE 
COMPONENTS SUPPLIED SEPARATELY 


valves 


med. were oso. coi! and Perrite. : 
Price, complete, im Post 
Extes for dua) weve, 7/- 

Pe PARE. As shove bet 

DAO, DFM, DAFOO aad DLN) 

plete 

Post l/- extre. Bixtre for dual wave, 
MPON EW 


TURE 0O 
Avan Aas te eee 
661, 00) 
26 af., 2 volts, Lie 8ua.t., ie ry 
19 a.t., 1609 1s. 


GANGED CONDENSERS, 0000 
S-gang with trimmers, 7/6. 
2-gang lems trimmers, 6/6. 
S-gang len trimmers, 10/6. 
| te. PM SPEAKERS, 126. 
OUTPUT TRANSFORMERS, 3/6. 
~ FERRITE ROD AERIALS 
me. weve, Sin. long, 8/9. 
Dual weve, Sin, lom, 12/6. 


O80. COMS, iron dust cores. Med. wave 
102, G/-. Long wave, HO, G/- 


MIN, BATTERIES, ali typer in stock 


Size 13) 2hin., drilled 
for five latest type miniature valves, 
mains trans., I.F., ete. Diai 
13 x I4in., for horizontal or 
vertical mounting Spin wheel 
tuning. All fered and spindle 
supplied. LASKY'S 
Post 3/-. PRICE 19, 6 


Moving Coil Hand 
switch. List 5 gns 

LASKY’S PRICE 
All above, post 2/6. 


Type with 


VALVES AND C.R. TUBES. 
Over 25,000 in stock. Mullard, 
Brimar, Osram, G.E.C., Ferranti, 
etc 


INEXPENSIVE 
EASILY BUILT 
RADIO SETS 


Lasky's Radio Constructors’ Par- 
cels contain everything to build 
up-to-date and very efficient sets 
at low cost. Note also that all 
components and cabinets are 
available separately 


PARCEL WO 
Contains everything t© bulld a 4-valve 
i-wave superhet for 200/200 A.C. mains 
ees OKS, 6K7, 6Q7, OVE valves. Attra: 
tive wood ob) net walnut veneer, ofr 
plastic cabinet as illus. Sige 12 = 64 « Spin 
deep. CAN BE BUILT FOR £7/10/6 


Carr. and pkg. 2/6 


PARCEL WO. 2 
Contains everything to build s T.RBLP. 
valve eet for 200/250 A.C. mains, med 
ar ng wave Uses 6K7G, 637, 6V6 
and metal rectifiers. Neat plastic cabinet. 
wale 2 or ivory Gnish, of wood cabinet 
ize x 0h « Shin. deep. CAN BE BUILT 
ror /10/-. Carr. and pkg. 2/6. 


INSTRUCTION BOOK for cither above sets, 1/-, post free. 
CABINETS ONLY, plastic or wood, 17/6. Carr. 2/6. 


Wiretess WorLD 


RADIO TELEVISION HI-FI ELECTRONICS RECORDERS 


RIISS 
heal ‘ RECEIVERS 
ee re a om, tam Now available 


i protector, back, speaker fret and - 
beard Finished in beautiful figured medium on H.P. terms 
r dark walnut veneer, with high polish. Suitable ; 
ot matractor TV Receivers, tnelading 
” Practical Television,” “ Tele Ask for details 
ww “ Wireless World,” ete. Sup 
’ st for i4in., 16in. and 17in. C.R 
extra vat 
ance of 4/6 will be made if the mask 


required 


18.5-7.5 Mole 
400 kojx; 500-200 
*, 200-75 Supplied in maker's 
Depth apie width I7fin; Height original wood transit case 
height 32 a j 
oes LASKY'S PRICE 
TO A CONSOLE MODEL! BRAND NEW £11 19 6 
t w fitting Min. or lin, C.R. tubes Secondhand. Grade I 2919 6 
ete ay SS thand. Grade 2 87 19 6 
LASKY’S PRICE £8/10/- 
je ] 


17/6 exten, including 10 
Carriage 12/6 extra 


packing case 
HP. Terms Deposit £2/17/- plus carriage 
Bal a plus charges spread over 12 months ASSEMBLED POWER 
PACK-OUTPUT STAGE 
POR R.1166 RECEIVER 
me on 200-2007. A.C. mains, Com . he 

THE ROTHESAY 6 wits © Galeen., tm mnatel eneo olan eg? ~- Lig above 
The last word in itetanding y design l 7 = Opin 
Absolutely rigid construction throughout with the LASKY'S PRICE, 70/6 Carr LASKY'S PRICE, £5/5/- Carr 
finest laminated woods, veneered in welnaut, polished! 
light, medium or dark shade, Fitted with gold ancdlised 
speaker grille. The C.K.T. aperture frame is detachaly'+ * THE MULLARD 5/10 
supplied to suit any size tabe to order AMPLIFIER KIT 

NOTE THESE GENEROUS #I1ZK8 r All components, chassis and 
Outside dim.: 34hin. high, Qipin, wide, Zipin. deer valves in stock. Available anges 
inside dim.: 18fin, wide, 19jin, deep. Size of toy ately, THE BOOK, 2/6, post 
22) «x@Zifin. Thickness jin 


LASKY’S PRICE £9/19/6 * THE OSRAM 912 
Carriage 15/- extra. | AMPLIFIER KIT 
HP. Terms, Deposit £3/10/- pias carriage charge All components in stock. Chassis 
Balance plas charges ep: over 12 month: Partridge, W/B, and Ellison 
THE ROTHESAY CABINET WITH FULL-LENOTH trans., chokes, etc Available 
DOOKS veneered both sides, polished to match the ee rarately. 
cabinet, and mounted with ful-length piano hinges 
ries 2149/6. ” —s E BOOK, 3/6, post free 


Fitted with 6jin 


ree 


oy Aly ol CIRCUITS (b 
: leu > Bi C.C.) for the MULLARI 
MAKERS SURPLUS TV ILD THE “TELE-KING ; 10 and OSRAM 912 Am- 
| 5S CHANNEL. léin. or 17in. plifiers now available, Com- 

COMPONENT BARGAINS SUPERHET TV. plete ode of Giese Sanew 
Full constructional data, wiring ne Sas on peued 

ae 4 gy At diagrams, circuit and detailed circuits can be seen and 
-- site tes ; heard at our Tottenham 
Cathe.” to ten. tae ead nae fee 6 - Court Road premises, and 


Every component supplied sep are available from stock 
put Transformer 
low imp. line aad enaly Write for List 


+ line’ blocking ons. Teno 4, COMPLETE S-VALVe RADIO | SPECIAL PURCHASE LASKY’S 4-WATT A.C. 
Magnets Perrox-dure CHASSIS TABLE RADIOGRAM AMPLIFIER KIT 
is Magnets, Iron Cored CABINETS Uses 1 each 68L7, 6V6, 5Z4. All 
— wm hag A components, chassis, valves, out- 
vagnatic foous coll with com- | Solidly made of jin. laminated put trans., mains trans. £4/5/-, 
i scan colle j- | wood, finished beautiful Walnut (arriage and packing 2/6, 
STANDARD 35 mm | veneer Panel (3in. x l6in.) for | INSTRUCTIO? BOOK and 
tput Trans. No B.A.T dial and controls, baffle for Sin shopping list, I/-, post free 
tput Trans. 6-0kV Lari T. and i speaker, gold finish metal grille, . 
windin Ferros-cube - . } 
¢ Colles Low tap. line sed Tain eet Ne, Osa AES | MAINS TRANSPORMERS. 
high. Slightly soiled ty A 
| > : 
blocking oseillater | a oa S PRICE £3/ 19 6 MBA/3. 440-0-350 ¥. 80 mA 
Cabinet /. with Collaro 6.3 ¥. 4a, 5 v 7° oo filaments 
t-apeed Autochange and dual MBA/6 ne wr x ”_ vas "100 — 
S purpose crystal pick-up Brand 643 ; ‘ r x er 
FP. 465 ke/s.—A.V.C.—4 watts new £14/19/6. Carriage 12/6 9 Ve 4., v.28 ith mains 
output—3 station pre set— frame tapping board. 22/6. 
LOUDSPEAKERS aerial — fully aligned — chassis - | MBA/7, 250-0-250 v, 80 mA, 6.3 
n. Plessey, 3 ohms 10 x 5hin.—max. height Shin $-WATT MIDGET AC/DC AMPLIFIER v 3a, 54.24. Both = 
heavy duty, alum. Completely wired and ready for | rusaPruL. HIGH GAINS ’ tapped a 4 volts 18/- 


mer 

‘ tput transformer 

us Magnets, Without Vernier | Brand new and unused. A.¢ 
Bing | D.C. 200/250 volts. 


Kleetro-magnetic I 
oothing chokes 


speech coil, 3 ohms / use, with the addition of a ’ | MBA/S. Drop through bi 
P.M. Speakers: 6}in., 17/6, qgettes and output transformer : pe ! 235-0-235 v. 60 mA 
. ; 


Bir 19'6, 10in wo controls—volume and station aoe 7 AT/3 A athe x 
j ~ | switch Valves ured: 10C1, + : | AT/3. uto trans 0 ri 
1 ee idlind a sides,| 10P9 or UF41, 1OLD11, 10Pi4, " 200-230-240 v. 100 watts. 17/6, 
reinforced corners. Depth 2}in.| U404 or UY4I. : gee Sw . . } -_ 
6x44 12x86 7/- LASKY’S PRICE 69 6 with ciroult diagram and ull de- OUTPLT TRANSFORMERS 
8x65 14x97/6 12 less valves. jctalie Sine—@ x4x4in, Uses 2 meatal Midget Pentode 
10 x 7 6/- 16x98/— 12 / Post 3/6 extra rectifiers, 1 each RM2 and RMS. Idea! Miniature Personal, 394, etc. 3/6 
Post 1/- per chassis extra. With valves £5/19/6. for ships record players, tape recorders, | Seandard Pentode 
home record players, baby siarms, et Push-pull, 6V6 
ot Suppiied complete fully assembled vl pub, > 
LASKY’S, and wired, with 4 valves po nate, Hs 4 
. ~ t eavy ul 
(HARROW ROAD) LTD., | “557? PRICE. Gl crrisge tree ete 


NOTE—Open ail day Saturday, arly closing Thursday. 
42 TOTTENHAM COURT ROAD, | 370 HARROW ROAD, PADDINGTON, 
LONDON, W.1. MUSeum 2605. LONDON, w.9. CUNaingham 1979/7214, 


Between Tottenham Cr. Rd. & Goodge St. Stns Opposite Paddington Hospital 


1 ALI MATII ORDERS HARROW ROAD 


Wiretess Wor_p 


LYNE RADIO LTD. 


Ait post orders please to: 24-26, HAMPSTEAD ROAD, LONDON, N.W.1. 


R1166A RECEIVERS guaranteed service 

able im original packing cases. £7/19/6 
Pully amembied Power Pack and output 
Mage, to plug straight inte K1156 tor AG. 
200/250 volte at 79/6. We have « few brand 
gew KLLSOA at €11/19/6, alec io original 
packing casee—Deduct 14 if purchasing 
either receiver together with power pack 
Pius 10/- packing and carriage 


Coverage 20-40 


Ril a a Unit, 
“ oe 


6 valves type ota, 

16D3 end Siz valve 

esreening om, 2 Wimmer, % 

cera: fenistore 

LV.T.’s evils, ot la very good condition, 

@ bargain at 16/6 cach oaly, pius 3/6 packing 

end postage 

RECHIVER TYP# 25/78 The 
of THII06) Supplied 

full date tor t 
@uperhet receiver 

Fa 


valve huiders condenses 


receiver 
complete 
ouvert 
Unit ts 

Fr 


TR1196 TRANSMITTER PORTION We 
can alan eupply the transmitter portion of 
the above receiver incorporsting vaives 
KLaa, BPSO, CY601 Type 00 relay 
trameformer, coils, switches, etc 

quantity ot 12/6 only, pias 2/6 F 


No. 17 Mk, U TRANSMITTER / RECEIVER. 
Built inte « strong wooden « loin. * 
Idina vit i heel phones 
end microphone h iles with 
simple aerial metres) 
Uses standard 190 v. HT 
batleriow Il ust rated 
supped with cach unit 
7/6 poet and packing 
INDICATOR a5 TYPE 208A 
Inourporates ne? Mu-imnetal 
BPSO 3 wee aréi, 3 
45 Ke 
74P.a4 
PACKARD-BELL 
lncorporsting valves, 68L70T 
24D70T, relay-piugs, sockets 
et Brand new, with instru 
12/6 aly 
MAING TRANSFORMER BARGAINS Lim- 
ited quantities only. Manufacturers Burpius 
350-0-360, 80 mA., 63 ¥v. 3 a ¥. 2A 
Malt shrouded, drop-through, 14/6 only 
plus 16 FP. & PF. t10/210/2 ¥. inpot 


63 ¥ 


Limited 


nuplete 


bargain! 


PRE-AMPLI- 


condetsers, 
tiog bovt let 


through 
110/210 


Upright mounting, 21 
230 ¥. input, 900-0 


50 10 mA 
A ib ¥ tA 
Truploalived drug 
Bl/- pie 2/6 PF. a P 
Lt TRANSYORMER ADMIRALTY 
Heavy duty type, 156/480 ¥. input, 4.2 » 
oy 42 4. & WO amp. B5/- only plas 1/6 
TELESOOPIC AERIAL MAST Bx-R.AF 
dinghy transmitter mast, Total length 
eaten n7tt Collapees lato two eeotic 
each appre tin. Complete with dic 
leshings, lightweight deriumin 
Hon, diameter at Unickest point, pin. approx 
» 


when 


construc 


tapering te fin New conditice 

Pius 2/- post and packing 

EX-W.D. CATHODE RAY > + mea 

teed full pietare. VORO? at 40)/- 

a 36 Also VCOR1S04—Ideal f 

moupe «teen at BS/- 

voke? i slight cut-off, very auitable for 

Oncllioseope, testing purposes, ete., at 1h/- 
All these tubes are brand new, i+ 
} packing, and tested before despatch 

Please add 24/6 packing and carriage for any 

of the above tule: 

TRANSISTORS. Mullard Type OCT! 


able from stocks > post [ree 


MINE DETECTOR UNITS. Complete with 
&-VPUs Vaives, | pair CHR, High oe 
headphones, coudenserg, resistors ete 
web haversack, 19/6 only, plus 5/6 pecking 
aod carriage. New Condition 


avedl 


Sl tiie tii tii tid 


18, TOTTENHAM COURT ROAD, LONDON, W.1. 


MUSeum 5929/0095 
@® yards only trom Tottenham Court Read Tube 


EUSton 6532 45 


F.M,!! (Frequency Modulation) 
We are ee ogee to announce our 
for the * Deneo “ F. 
This unit provides an A.F. output suitable for 
feeding into the audio section of « standard 
brosdeast receiver where triode pentode ovt- 
are available, Within an average of 
miles trom « VHF. transmitter one LP 
stage shou 
Kit 
valves 


to a) this anit for constructors not possess: 


ng the becesaary 
o7é. Valve line-up is GAM6, 12ZAHS, 2-4BA6 and rrvrd 
measures Ad 6) * i ye 
at 14, Court Road || 


Thie kit has been 


The Jason F.M. Tuner Kit! 


each book let 

enc losed 

lividually 

list 
onstruction and 
alignment of this 
tuner are no more 
iiMeait than + 
normal med | arm 
wave taner it ie 
highly sensitive 
and free from drift 
Incorporates 4 
valves type 6AM6 
and 2 apecially 
graded G.E.C. Or 
The kit 
supplied inclodes 
irilled chassie with 
tuning condenser 


stale 


enarne | lec! 
front plate already 
mounted (as |!lustrated) {ront plate size #in in., chassis «ize Tin. * 41m Ijin 
NB. The standard mode} is at present opersting satisfactorily up to 80 miles from Wrethamt 
Our price for the complete standard kit if €8/15/- only! Pius 2/6 p. & D- Pringe ares 
mode! including extra valve, ool) = (resulta could be expected up to 150 miles from 
Wrothaml) is @7/15/-, plus 2/6 p &y 
The Standard Mode! Tuner can be catted ready batlt, aligned anes and maantfactared 
by the Jason Motor and Electronic Company at a price of €15/17/-. purchase tax paid 
NB, THESE TUNE RE BEING DEMONSTRATED AT f TOTTENHAM OCT.RD 
A ready built power , also by the Jason Company, is available at £3/10/-. Thie anit 
te suitable for the above Tuners, or any similar type F.M. Tuner unit. A power pack kit 
is ta —~aaed of preparation, and should also be available by the time this advertisement 


4 
| 


500 tmnicroamp 
500 microagmp 
A 


5] 


REDD 
woouteuweses 


@@' @G64GG'* ‘Ga ‘aaacaa' 's 


zzee~ 

DORE 
55 
Ee 


Thermo F.R 
K.P. (with shunt 


ee 


volt 


oe volt 
AP. = 5°~" projection 


merken 22 


e 


= Moving Coil aes Therm iple 
uare, F.R. =~ Flosh Round = Moving Lron 
1 mA. by G.B0., oe. siso 5 mA. by Westinghouse at 9/6. 


Jury, 1955 


‘ We rearet we cannot 
extend this facility to kits. 


OO-AXIAL CABLE. 
brown, stranded centre, conductor, 64. per 
ysrd only! Not Govt. Surplus. Min. 12 ys 
22 SET POWER UNITS No, 4MK1 ZA10478 
Complete with 4 metal rectifiers each 250 9 
@ mA. 2-12 v. 4 pin Mallory Vibrators, 
transformers, condensers, resistors, signal 
1 amp. indicator, et etc., in good con 
lition. Complete in metal box size 10)in, x 
Gin. x Sin. Weight 19ib., 27/6, plus 5 
Par. 
L.7. RECTIFIERS TYPE RE. A newly 
manutactared range guaranteed 12 months 
Sor i2v. 1a. F.W. bridge type 97 

oily . bridge type 

oigy FW. bridge type .... 1 

oi2gy¥ 5 a. 6 

or 12 v. 40. F.W. bridge type 15 - 
CHARGER TRANSFORMERS. input 250 + 

wWv.lea 

6/12 v.26. 
2/6/12 ¥. 4a. 
AOOS TYPE 7 Crystal Microphone Inserts 
Braod new, 7/6 each, plus Od. P. & P 
We aiso have « limited number of Ronettes 
Type ZA crys.al microphone inserts at 23/6. 
METER SPECIAL! We have ao limited 
quantity of alroraft electrical thermometers 
Brand new, by Weston. 2in. moving coil 
meter, fush square fitting. These meters 
have «@ luminous scale graduated 40-140 
degrees centigrade, but full scale deflec 
tion is 1 
Price 12/6 ‘each ~~ plus lj FP. & P. 
VIBRATOR PACK, Brand new, by Mallory 
12 volt input, 160 v. 40 mA. output. Com 
plete with synchronous vibrater, 27/6. 
DECCA LIGHTWEIGHT PICKUPS. Com 
plete with either standard or L.P. Crystal 
Cartridge inseta. Complete with Rest and 
Tracking instructions, 32/6 plus 1/6 P. & 
P Also thelr very latest type, as above 
but with turn-over head 47/6 only! Pius 


1/6 P. & P. 
6-VOLT? VIBRATOR PACK. Ex-W.D 
6-volt input, ontput 140 ¥. 30 mA. Fully 
smoothed and rectified, incorporating 
Wearite 6 volt 4 pin vibrator type NBG 
Unit size only 6)}in. x Sin. x 2pin Price 
15/- ple 1/6 FP. & OP New condition, 
erpetaL OFFER — TRANSMITTING 
VES. These are brand new originally 
i guaranteed OX Type #13 
Type 806A, 17/+ per pair, both 
Also type 29Cl at 20/-. I2K1 


Standard 80 ohmea 


VALVES, We have « very comprehensive 
stock of surplus valves at competiuve prices 
A stamp will bring Vaive Price List 
R.F. UNITS. Al) new condition and com- 
Case size 9)1n. x 7pin. * Sin. 
Type 24-20-90 Moje. 15/- 
Tuning ? 26.— 40-50 
Switched Tuning. 2 
45/-. Variable Tuning Typ: 26.—00 
65 Moje. Variable Tuning G5/-. We have « 
limited supply of RF27 new condition and 
complete, but taning diel damaged. Price 
only 90/- each. ALL these units Post Pree! 


LOUDSPEAKER SPECIAL !! 12in. 3 chm 
Plessy P.M. 37/6 plas 2/6 P > 

LY. TRANSFORMERS SPECIAL OFFER 
All \ron-cored 465 Ke/e. Plessey—iron-cored 
in. =x lite. = lin, 7/6 pe Philipe 
size 2fin. x 1pin. diameter (cylindrical), 7/6 
pair. By lovicta—Oylindrical 2}in. « Ifin 
diameter, 8/6 pr Also our own special 
ultra midget size lfin 13/16in. * 13/16in 
Only 9/9 per pair. By Wearite, Type 501 
and 602 12/6 per pair. M800 19/6 pair. 
AMERICAN CONTROL UNIT 068/APTi 
Box measures only 5Sin. = 3)in. x 9in. In 
corporating Zin. round 0-1 mA meter 
200 chm. pot, 2 toggle switches, indicator 
lamp, ete. Price 22/6, post free 


HEADPHONES. rand new, ex-Govt., 

8. 6. Brown. Type CLA. Low resistance, 
7/6 per pair. Type CHR high resistance, 
12/6 per pair 

“ VOLTALYTE ” 8 volt 60 amp. ACCUMU- 
LATORS MULTI-PLATE Type in Ceijuioid 
container Size Sin. x Bin. x 4hin. high a 
0/6 each plus 2/- P. & P. Or 3 tor 28/6. 


pos’, {ree 
Ke $8 TRANSMITTER /RECEIVER 
WALKIE-TALKIEZE. Kange approt. 5 miles 
Coverage 74-9 Moje. The set only, compicte 
with valves at 90/-, in very good condition 
AMERICAN INDICATOR UNIT TYPE 
A. Brand new incorporating Sin. tube 
with mu-metal shield, 2-48N70T 
T, 4X56, 2X2, 6066, © potentio 
meters, 24 v. aerial switch motor, transformer 
and « host of amal! components. The wholr 
unit which measures only Spin Shin 
13gin. te brand new, enclosed in black 
omack be and can be supplied at @5/- 
plus O/- p & Dp 


Bwitched 
Meje 6. 
4-86 Moje 


e Please add postage under £1, C.O.D. or Cash with order. 


C.0.D. cha 


Sorry, but we close at 1.0 p.m. on Saturday. 


extre—open 9 a.m.-6 p.m. Monday to Friday. e 


Wiretess Worip 


6X50T. WNeaative 
stove caamelied steel chassis, 


d 
pilus . &»p. Hearing is believing | 


THE REP. ONE-VALVE SATTERY 
RECEIVER KIT. Simple one-valve all dry 
battery recelwer for beadphones, easily 
jit in one evening. All required com- 
“ling headphones, can be 
inclusive cost of 428/- plus 
Operated by Ever Ready 
atlery avaliable a6 7/@. Fall 
seperately et 


ponent 


applied at 


ois evellable 
pom. 


THE NEW RC. HIGH-FIDELITY Al- 
PLIFIER. PF .?. 6V6 outpat 
a - “ ab at OF 
t- Basse bonet 
Provie for Feeder 
NDISTORTED OUTPUT 
Price 14 ens. plas 7/6. HOW AV. 
Kit Parts plete with fully Ulu 
trated t £11/19/6, plus 5/- 
arriage lilustrated beoklet available 
at 1/6 Attractive metal cover, 
with built ip carrying handle 


separate 
yw available 


19/6 


ANOTHER GRAM UNIT BARGAIN! 
Collaro RC 641 « record auto-changer for 
ar rand new complete with separate 


gnetic head. Our price £6/19/6 


COLLARO RO/M4 PLAYER! 


or, 
G5/- deposit plus P. & PF. and 19 monthly 
payments of 18/7. 
LATEST S-SPEED AUTO-CHANGER, 
arm model complete with C. and 
Adelity heads. is gn at 216 ae 
plus 6/- P LP. 


Carrying cases im black leetherette finiah 
Ao cxtremely well-made case with chrome 
ke aod corper-pieees for extes strength. 
This cabinet will house aay 12in. Hi-Fi 
st can be put tos ae of uses 
aud lid ane 


remo Sine 
« 16a : # e978, B pius 6/- 
many 
cabinet af 


speaker t 
panel 
x 10¢ia 


ffie with cabinet. 


LATEST IMPORTED 


r. 
UT.260. A self-contained V.H.F. front 
ené Unit incorporating & grounded grid 


VERY LATEST S-SPEED AUTO- 
CHANGER BY FAMOUS MANUFACTURER 


i> 


Further 


crystal heat 
Cream fini +t 


neorporates switching for change over 
from A.M. to P.M. Designed for use 
with UT.340 cr UT.S41, monthly payments of 166 
‘eed RECORD PLAYER CABINETS 
mate to house any type of single record 
unit Finished in dovwe-gre eathe rrtte 
Rascboard measures l4jin.« 12}in. Clear 
ance shove and below beard Jin. 45- 
pilus 3)- Pa P 
We can sieo supply equally attractive dove 
grey cabinet te house any standard aute 
changer at 60/6 piu« PrP. a. We carry 
a large selection of cabinets for all purpuses 
A stamp wi!) bring illustrated cabinet leaflet 


Coils, UR, Qecciaite 


each 
10.7 moja. LF. Trans., UP376, 7/- each. 


THE “SUPERIOR” FOUR = 
new four-vaive receiver 

200/250 +. M. and La 
our very suceesstul 


mg waves 
all required are supplied 
LOOT and 6VOOT 
LO} ts 
um depth at base 


Valve line-w 


Cabinet size 


Sin. tapering 
f revnt Very attractive 
walnut and peach Rach 
new and tested prior t 
beck bet 
retical diagranwe 
available at 1/6, post tr 
complete kit 9 


inetraction with 


If preferred 
1 Assembly only 
prising Cabinet 
ewiteh, dial, pointer, dram pulleys, drive 
irive spring and knobe, at 45/-, 
6 packing and carrt 

Our kite are even supplied with 

elent solder for the job 


Kit circuits now include specially wound Denco “ Maxi-Q"’ coils 
formers, impr | Price remains the same. 


Pull amembly details with practical and 
theoretical diagrams can be supplied at 
1/6 post free. This ie a truly professional 
4-valve superhet all dry—tor medium 
and long waves A eream plastic top 
with dial engraved in red aad 
adds to the very imposing ap 
pearance of thie model which ie housed 
an attractive cream and grey leather 
rvered attache-case type cabinet 

Tin 


thing 
quality 


Built-in 


extremely 


frame 

sensitive 
adequate volume from the 5 
v an IkS, Imo 


permen tae 


Vaive line-up 


HT. type BI96 at O/B. Also L.T 
ADS at 1/4 


RAMBLER MAING UWNIT!—At inst 
we are able to offer our special mains 
unite kit for using our popular all-dry 
* Rambler” on A.C. Mains, Complete 
kit, whieh when assembled fits snugly 
into battery compartment, can be sup- 
plied at 476. plas 1/6 packing and 
postage 


THE “ EOONOMY FOUR” T.R.¥. KIT 


A three valve plus metal rectifier receiver. A 
mains 200/250 v. Medium and Long weves. We 
ean supply all required components right te 
the last nut and bolt, Vaive line-up. 67 6/7, and 
6V6, Chassi« ready drilled Cabinet size 1Zin. bong 
by 6in. high by Sin. deep—Chotce of ivory or 
brown bakelite, or wooden, walnut finish cabinet 
Complete instruction booklet with practice! and 
theoretica! diagrams. Each component brand new 
and tested or to packing. Our price £5/10/- 
comp \ete- member thie eet ia being demon 
strated at our shop premises! We proudly claim 
that our fully ||lustrated |nstruction book let is the 
Most comprehensive avaliable for this type of reoel ver 


Booklet available at 1/6 post free 
‘This is allowed if kit is purchased later 


Please, 2/6 packing and carriage for complete kit 


THE R.C. GRAM REPLACEMENT CHASSIO KIT 

To meet the very great demand for this type of receiver, we have produced this unit, For 
Long, Medium and Short Waves. Vaive line-up OKS Frequency changer, 6K7, LF 
Amplifier, 6Q7 let Aadio, Detector and 

A.V. 6V6 Outpat, 6X5 Pull-wave reeti 
fer. Vor A.C. mains 200/250 volta. 4 watts 

oatput. Excellent quality. High sensitivity 
Provision for gram. Attractive tiluminated 

bieck, red, green and gold dial for hori 

soota! taning. Four controle are: Tuning 

L/M/8/ Gram Vol. /on/oft, Tone (variable) 
Chasie cee = 15)pin. « Ohin. x 9hin Dial 
10in. « 4)in. Assembly is simplified 
by the use of & 3-waveband coll pack, and 

pre-aligned 465 Keje L.F. transtormers 
high grade drop-through hall shrouded Mains 
Tressiormer, with voltage adjuster pane! 
This chassis can easily be assembled in one 
evening. Illustrate’ pamphiet with ful 

amsembiy instructions, practical apd theoret) 
cal wiring diagrams and itemised price jist 
poet free. The main ‘tome for thie reoriver can be supplied separately, as ander 
f with holders, A/E panei, P/U panei, tuning condenser and 
pei tion 


rane! Half shrov 
The total cost of ALL items purchased se 
to supply al) the required components right down to the 
last nut and bolt, at « special inciusive price of €8/8)-, pias 2/6 packing and postage. A 
eet of four «mai! brown and cream engraved knots to uit is available at 1/2 each knob 
This chassis is & professions! job in every respect and can be seen ard at our 
premises. This chassis can siso be sapp!ied, ready assembled. in very limited quantities 
= £0/10/6, plus 6/- carriage and packing 


Se ee P.CA8. Their very latest high quality replacement 
provision for F.M. feeder unit, & valves, four wavebands 

treble with — thermometer visual indicator 

for wee £23/18/- plus 5/- & p. or £5, 18/+ deposit and 12 
eens at 33/9. Illustrated leaflet 


GUPER-QUALITY 6-VALVE RADIOGRAM 
Britain's \cading 


limited quantity "7 
gaality epee 
het. valve line-up, oe, EZ40 Hae 
L448, EP4) and & Combined pick-up 
amplifier and AY ee stiher on io ond 
Gram. Employs s special 4 or lar 
pre-emplification wee glass Gal 
i tun 


llia  * 
Chassis measurement 14) bie 
iss ry chassis designed to sel! origin 
Rediogram costing £79. Our price 
, tax paid, plus 5)- packing 
fe will gladly demonstrate 
this chassis or any Other working item trom 
our stocks to personal callers | 
REGAL 
well- mate cab 
inet ie mediam 
oolwured 


CHASSIS. A\! latest models 
5 Pa aed ¥-3 papal are in stock. Cneh or LP 
ouna.ane oa, Transcription motor with Bladio Pick-up 
This very unit can now be supplied from mock 
2128/65/23. or 06/8 4epostt, and 12 payments of 25 8 
London's largest selection of Amplifiers, Recording equip- 
ment ete ete 


18, I Pi Court —-. 


London, W.1. 


i 
. 
i 
i 
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SELENIUM RECTIFIERS 


R.S.C. TRANSFORMERS 


EX GOVT. AMMETERS Moving 
,E.C. 0-5 amos " 1/9. 


ex GovT etd SMOOTHING CONDENSERS 
I 9 


nf 4K 4 
> mi Ov, Bi 3/9 
» raf B, 500 v, 3/3 
1 mid. j i ’ 

€ nh u 96 
1.5 mid On I 6/6 


ex Sov. ETAL BLOOK PAPER Te 
59 


raf 1/9 6-6 mid, 450 ¥ 
4 mid. 500 ¥ 29 * mid, 600 v 
4 mid. 1,000 ¥ 4/3 ifd, 500 ¥v 
4mfd. 1.500 4/6 td, 500 + 7/9 
4 mid, 400 v, plus 2: 7) 1/11 
M.E. SPEAKERS. Aji 2 ”, Sin, R.A. field, 
600 ots, 11/8. 10in, R.A 1,500 ohms, 23/8, 


10in. R.A. fheid, 1,00 ' 23/9. 


ee eto eee 
ary 200-240-260 v 
425-0425 low ‘ \ ia.0¥. 8a 


ly shroud 


7 9. 


GOODMANS 3jin, P.M. SPEAKER (ox equij 
with battery pentode ' 2 


HEAVY ovty oarveny GuARGER 


or norma 250 v aains input To 
charge 12 v. battery ' harge rate of up 
to 10 amy Fitted Met : Guaranteed 
12 month Carr, 10 £6 196 


OIL FILLED BLOOK « CONDENSERS 
Bryce 11 mid, 600 ¥ w unus 


surplu nly 6/9 «a 


H.T. CLARA TOR AND TRICKLE CHARGER 
AIT with lo | hed cam Main 
input 200-250 ¥ Ont ov. 40 mA ami 2 ¥ 
ha. Price with circuit, 28/6 

Or in working order, 37/6 


11-22 v. Da 
16-18-20 v. 35a 


arriage on following ts 
7.7 C.T, 7 amps., 4 tim 
460 200 mA. 64v.6a 


L.T. Types H.T. Type 4.W. 
/6v. §abw.... 1/8 jy ok FT BULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 
0 4) mA 59 
O/l2v,hahw. 2/9 Ov. 80 mA 78 | MAINS TRANSFORMERS | FILAMENT TRANSFORMERS 
} ) mA Primaries 200-230-250 v, 50 ¢ Primaries 200-250 50 « 
F.W. Bridge Types oy ie . 
me ve M4 250 v. 260 FULLY SHROUDED UPRIGHT MOUNTING | 6.3 v. 1.5 68 6 O46.3v.20... 7/9 
6 an ‘ 11/9 1 250-0-250 v, 60 mA. 6.23 v.2a,5¥.2a 6.3v.3a St - aay. 17/6 
6/12 ¥ 89 “ 176 mA, 22/11 Midget type, 2}-3-3in 17/6 | l2v. 1a 7° L3v.6a 
360-0-360 v. 70mA., 6.3v. 24., By. 2a 199  024-5-6.3v.40 16/9 12 v. 3a. or 24¥v 
260-0-250 v. 100 mA., 6.3 4 ‘ t 6.3¥.2a 76 1.5 : 7/6 
00O-AXIAL CABLE jin., 74. yard 045.3 269 
Twit ened { 104. 250-0-250 v. 100 mA., 6.3 v. 44., 5 23/8 CHARGER TRANSFORMERS 
250-0-250 vy. 100 mA., 6.3 v. ¢ All with 200-230-250 v. 60 c/s. Primaries: 0-90-15 ¥ 
, op eget for R065 conversion 31 14 a., 11/8; 0-90-15 v. 3 a., 16/8; 0-09-15 v. 5 a 
Seven MICA ew grt 5, 10, 15, 20, 25,1 900.0.900 v. 100 mA., 6.8 v. 4a., 5 " 23/9 | 19/9; 0-0-1565 v. 6a., 23/9. 
6, 50, 100 0, 150, 180, 200, 230, 400, 330,17 anno 300 vy. 100 mA.. 6.8 v.-4 ha , 
400 470, 500 1 000 pid. (001uF), 002 mid O45v. 3a 26/9 | ELIMINATOR TRANSFORMERS 
» 100 of 4 Sd. 3/8 dozen one type.t as0.0.450 y 100 mA 63.40. 5 . 23/9 | Primaries 200-250 v. 50 c/s. 120 v. 40 mA. 7/11 
150-0-360 v. 100 \. 6.3 4 4a t 130 v. 50 m.A.6-3v. 3a 4°¢ 
" 045¥,. 34 26/9 | 120 v. 40mA.,505¥. 14 49 
DIAL her’ . j 0.15 a, 6/9 dor ;l arn oasohy. 150 mA. 63v. 4a 33/9 | v.15 mA. 6-0-6. 260mA4 0/11 
65 Vv. 08 24 6/0 doz 160-0-360 v, 150 mA., 6.3 ' 
33/9 OUTPUT TRANSFORMERS 
100 mA.. 6.3 ¥. 4 6 Midget Battery Pentode 66:1 for 354, etc 36 
ELECTROLYTICS ction) ; 1, suita "i r Small Pentode, 65,0002 to 3Q 39 
s Amplifier 499 | Stand Pentode, 6,000 to 30 49 
Jueser ouee Gan Types 4650-0-450 v. 250 mA.. 6.3 v.64. 6.3¥v.6a | Standard Pentode, 8,000 to 30 49 
Bul 45 16 ss ani Bv. 3a | Battery Pentode, 10,000 ohms to 3 ohm 40 
8 mid, 560 2/6 wed 111) Top SHROUDED DROP THROUGH TYPE Multi-ratio 40 mA. 30:1, 45:1, 60:1, 90:1 
1HuP B04 2/3 16uF 450 2/9 | 250-0-250 A. 6.3. 2.6 139 Class B Push-Pull , 5/6 
itu 450 20 4uP 350 2/11 | 260-0-260 v. 70 mA., 6 Za.,5V¥ n 16/8 | Push-Pull 8 Watts 6V6 to 3 ohm 89 
L6uP 600 3/9 F 360 2/11] 350-0-250 v. 80 mA, 6.3v. 2a. 5 : 18/9 | Push-Pull 10-12 Watts 6V6 to 30 to 150... 18/9 
tuk 360 39 ‘4. 4509 49 50-0-250 v. 100 mA. 6.3 éa.,.5 " 22/9 Push-Pull 10-12 Watts to match 6V6 to 
afd, 500 69 64 mid 450 4/9 | 200-0-300 100 mA., 6.3 v.-4 ta t | 865-8 or 150 169 
16uh 500 4/1 pone 0-4-5 4.3 23/8 | Push-Pull 20 Watts high-quality sectionally 
ysl 13 ym 450 40 150-0-360 v. 100 mA. 638 ¥. 44 t. dv wound, 6L46, KT66, et to 3 or 150) 47/9 
ur | 13 Fr 450 ¥ 36 ha 22/9 | 
Hur 60 ¥ 2/3 afd. 500 4/9 | 360-0-350 100 m 6.3 v.-4 $a. ct SMOOTHING CHOKES 
100 n L : ° lful’ 450 ¥ 2/11 0-4-5 v. 3a 23/8 | 260 mA., 3 H., 50 ohms 
100 $50-0-350 v. 1560 mA., 6.3 v. 2 6.3¥v.2a 7 > 5 
16-16uF 460 4/11] 350-0-350 150 mA., 7-10 H. 260 ohm 
+ mid, 450 2/3 ur Ov. OD a T. "TRANSFORMERS, 00 ‘ 100 mA., 10 H, 200 ohms 
16 mid, 600 ¥ 3/9 uF 40 v. 6/1 9-0-2. 11a la. f ) 60 mA., 10 H. 350 ohms 
VCR517 37/6 60 mA., 10 H. 400 ohms 
VOLUME CONTROLS ‘ 1g spindles 
sll values, ke 2/0; with S.P EX GOVT. MAINS TRANSFORMERS 
witch, 3/9. All 230 v. 60 « inp 
WIRE WOUND POTS: 0 ohm 00) y ‘ oe : 4 
nin i 4th 100} } m length v 
ee. aan K. 10K 400-0-300 v. 80mA. 5 v. 3 a 1 
t type, 1/8 278-0278 v. 100 mA : 
6 


A design of a S-valve 200-250 AC. Mair | oe et 150 a 610-0-610 v, 150 mA 
mm * $54 i 
receiver ith seleni o fher r in n 
alas ry . laa ihn a 1 sb rT 400 v. C.T. 150 mA. 4 Vv. 5a... € 
| valves 6K7, SP61, 6F6G, and is specially desig 6.3 v. O6a,, dv. Ga, Ov. Ga 
for simplicity in wiring sensitivity and quality on Y = . 6 - 
is well up to standard. Point-to-point » rag | OY, OMS, BS. O08 
diagrams, instruction and parts list, 2/3 is 
receiver can be built for a maximum of he ‘8 ded EX GOVT. AUTO TRANSFORMERS 
including cabinet. Available in brow: ™ | 15.10-5-0 . a5 500 279 
| bakelite, or veneered walnut | io > 056-215-235 v. 5 watt 
— nes 9 ’ | Double wound 10-0-200-240 v. to 10-0-275 
205-315 v. 1,000 watts 
Pm. CPEAKERS. 3 ohm Ohir sey, | Double wound 0-110-240 v. to 6180-140 
| 4 
16/9. Sin. Pk 8. 10in. R.A., 26 ‘. “10in 150-160-170 1,500 watts 
Rola with Trans., 20/6. | Carriage on any of above 5/— extra 
8.8.0. BATTERY SRARGER KITS. For mains | EX GOVT. SMOOTHING CHOKES 
t t 200-250 v. BO « : rccumt 
— On ” - . Chery 25/9 250 mA., 10 H. 560 ohms 49 
“ , ha a 12 y | 200 mA., 10 H. 100 ohms 49 
M vate ». 31/6, | 250 mA., 3 H. 50 ohms 89 
1 To charge 6 v. or 12 y | 150 mA., 10 H. 60 ohms 10/11 
f . y 100 mA., 10 H, 100 ohms, Tropicalised 69 
battery at 4 a 
| & AR VE KITS Cr seanet 100 mA., 5 H. 100 ohms, Tropicalised 3/11 
OF GRI EN CRACK! pg | 50 mA., 50 H. 1,000 ohms, Potted 8/11 
ll LOUVRED EE | | 90/100 mA., 10 H, 100 ohms, Potted 89 
CASE MA N TRANS 50 mA., 6-10 H 2/9 
FORMER, FULL WAVE METAL RECTIFIER, | &?> type 1 amp ae 


FUSES PUSE-HOLDERS AND CIRCUIT. | 
Any type assembled and tested for 6/9 extra. | CHASSIS 


s.we. undrilled alu 16 6we alumipium 
R80. 6 v. or 12 v. BATTERY CHARGER 3s minium amplifier type | receiver type 
Por norma A. mains (4-ided 
input 200-230-260 v. 60 12in. x Bin. x 2pin. 6/3 
. Selector panel for 14in. x 10in. x Sin. 7/11 l6in. x Sin. x 2jin. 7/6 
6v. or 12 harging i6in. x 10in. x Sin. 8/3 20in. x Sin. x Zpin. 8/11 
Variabl harge ate f 186.w.¢. aluminium re 16 wa aluminium 
up to 4 AMPS. Fused | teciver type amplifier type, 4-sided 


and with 5 amp. meter 
Well ventilated metal case 
with attractive crackle 
finish Guaranteed for 12 
| months, 60/6. Carr. 2/6 


1 12in. x Sin 
16in. x Sin 


6in, x Spin. x 1 pin 
Thin. x 4fin. x 2in 


| Llin, x 6in. x 2pin 


1 < 2pin. 7/11 
2/9 2pin.10/11 
| 10in. x 6pin. x Zin. 3/3 20in. x Sin. x 2pin.13/6 
3/11 i4in. x 10in. x 3in. 13/6 


Juty, 1955 


WHIreELess WorRLD 
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER 
z 


A NEW DESIGN FOR 1955 
rH GAIN PUSH PULL OUT 
BUILT-IN PRE-AMP, TONE 
ROL STAGES INCLUDES 
S, sectionally wound output 
block paper reservoir 
and reliable small com 
AN INPUT OF ONLY 
IS REQUIRED FOR 
{ I THIS MEANS 
I ' TYPE OF MICRO- 
"HONE OR PICK-UP IS SUITABLE 
separate inputs controlled by 
volume controls allow simul- 
tane of “ Mike” and Gram., or 
‘ape and Radio, etc., etc. Individual 
trols for Bass and Treble “ lift ”’ 


ve feedback 085 giving total 
response 4 B. 30-20,000 c/ 


Hit 


Cw 
$e] 


arate 


ous use 


H.P. Terms on assembled units. 


Terms to include cover, mike, 


WAN, 


and “ cut Six point wiring 
of 24 D.B Fre NSITIVITY, 
8 As 
Deposit 26/- and 1 


speakers, etc., on request 


sembled 


dia 
HIGHEST © 
ready 
monthly payments of £1. 
Cover as illustrated if required, price 17/6 extra 


A4 


Certified 
of only 
Com 


D.B. down 
distortion 
at 10 watts 
very best 
SMALI 
HALLS, 
PARTIES DANCI 
HALLS, etc., etc. For ELECTRONK 
ORGAN OR GUITAR For 
STANDARD OR LONG PLAYING 
RECORDS, Size 12 * to gin. For 
mains A. 200-250 V. 50 c/s Power 
consumption 175 watts. Outputs for 
3 and 15 ohm speakers The kit is 
complete in every detail Chassis is 
fully punched, | to follow point 
grams are er EXTRA HIGH 
ALITY for 
50/— extra 9 Gus. 


Plus carr 


level 
harmonic 

0.35% measured 
parable with the 
SUITABLE FOR 
OR LARGI 
GARDEN 


Hum 
total 


66 


designs 
HOMES 
CLUBS, 


asy 


for use 


10 


A PUSH PULL 3-4 WATT HIGH GAIN 

ASSEMBLED AMPLIFIER FOR £3 19/6. 
200-250 v. 50 of. Compiete kit of parts 
int wirtng diagrams and instractions 
of feeder unit of pick 
chassis bat A‘ 
Output is for 2-3 ohm 
can y & very mitable iin. anit by 
Supplied ready tor use 1 Fu 

@ leaflet 


suppl 


Crystal, hand or Desk type, bigh 
Btand type with base and adjustable 
Both suitable for use with our amplifiers 


monernenes. 
50 - 
ate £6 19/6 


H.M.V. LONG PLAYING RECORD TURNTABLE 

COMPLETE WITH CRYSTAL PICK-UP AP 

PHIRE STYLUS). Speed 335 rpm. BRAND 

CARTONED. Only £3/10/6 (approx. half price) 
LH) A.C. Maina) 


NEW 
Carr 
wo ¥ 


eoLonine MAGNETIC PICK-UPS. 
y cam offer these 
Brand new, boxed, 


Due to a 
popular high 
aeonly 23/9. 


purchase 
edance pick 


we 


ips 


2.5.6. 45 WATT HIGH GAIN AMPLIFIER 
TYPE AS 


sitive 4-valve quality amplifier for the home 
Only 50 millivolte input te required tor full 
le eultable for ase with the latest 
I up heads, in addition to ai other types of 
« and practically ol! mikes. Geparate 
controls are provided. These give full long 
Hum level te negligible we 2 


Lay) ng 
1Ds 
oft 
Sale esaitahte § for the 
of » Radio Feeder Unit, or Tape Deck pre-amplifier 
mains lnapet of 200-290-250 v. 50 c/s. Chassis le 
Kit is complete in every detail and includes fully 
hed chassis (with baseplate), with green crackle finish, 
“iat-to-point wiring diagrams and instructions 
mal value at only @4/15/-, or assembled ready for 
extra. plas 3/6 carr 


alive 


25/- 


Bass and | 


SPECIAL SUMMER OFFER FOR ONE MONTH 
LY. BRAND NEW &6.8.R. MONARCH 
3-SPEED MIXER AUTO-CHANGERS. 
ith erystal pick-up and separate 
for standard of long playing records 
or Win. totermixed Supplied in d ow 
template and operating |ustructior DO. NOT mise THIS 
OPPORTUNITY. ACT NOW. £8 196. Carr 


COLLARO HIGH FIDELITY MAGNETIC PICK-UPS 
High impedance type Limited p 
and perfect at fraction of normal pr 


atylt 
lin 
rome with 


sapphire point 


Plays ten 7im 


brand new, boxed 
Oniy 35 _ 

DEFIANT RECORD PLAYING TURNTABLE 

COMPLETE WITH MAGNETIC PICK-UP. 

Pick-up is high impedance type unit ie how 
ful walnut veneered cabinet of attractive de 
standard records (78 F.p.m Lin 
new, cartoned, Carr. 7/6 


ACOS HIGH FIDELITY ORYSTAL MICcRO- 
PHONES. Type 22-2 Complete with 


Norma, price 4 gna. Limited etocks 


mober 


aed in @ beauti- 


ited ¢ 


table 


brand ne 


R.8.0. MASTER INTERCOMM™. UNIT, ith proviator 
for ap to 4 Listen Talk Back Unites individually 
| switehed. A high ger enables speech and other 
emanating from otaining remote 
| control units to be heard at t ontrol Suppl ed 
with walnut veneered bakelite cabinet 
| Mains input is 200-2 m+. CHARBIA 
18 NOT “ ALIV é mt w A 
Bound api fic 
| Talk Back Unit 


sours 


wood 


arm 
Listen 


ALL DRY RECEIVER 
BATTERY SUPER- 
SEDER KIT 


Ail Dry 
minster Com 
Complete) 
and 90 ¥ 
normal 
of 200-250 ¥ 


parte for an 


BATTERY SET CONVERTER KIT. 4 
verting any type of battery receiver t 
256 v. 50 o/s. Kit will supply fally emo 
| ov or Ov. at ap ©  mA., and ful 
| 2v.at046. tole Price complete with 
lone only 48/9. Supplied ready 


parts for com 
tnaine ‘An 

thed H.T. of 1290 ¥ 
smoothed L.T. of 
reult end inatrue 

tor use tor 6/9 extre 


Radic Supply Cz. (LEEDS) LTD. 


32. THE 


Open to Callers : 


—— 


CALLS. 


Terms C.w.O. er ©C.0.0. No C.O.D. under 6! 
under (2, 2/6 extra under 63. Full Price List 6d. Trade List 54 
9am to 5.30 p.m. Saturdays until | p.m. 


—— LEEDS, 2. 


Postage ||- extra under 10/-. 1/6 extra 


R.5.0. A} 10 WATT “PUSH-PULL” 
FIDELITY AMPLIFIER. 


With Self Contained Pre-amplifier and Tone Contro!. 


Thies amplifier, wt 
hai! 
kn 
ona 
have an 
train 


mitput to All a ema 
ie the ideal amplifier for the quality enthusiast wh 
ywe that thoagh the average listening lewel le lew thar 
watt it le necessary, for the very highest qua 
yatput of at least tem times this figare ts 
completely distorti« 
cd eninde 
Large safety factors In every 
punched chasis with baseplate, sereensd 
valves, and with easy-to-follow point-to+ 
dlagrams Kverything te seoupplied down to the laet 


rier t 


miles reprodection of 


component AO. and 


Two independent inputs are provided with two ean 
independent volame controls so that prograr 

si together if ¢ 
mente superimposed 
independently cx 


oo mn programme 
mtrolied microphones, of even just gram 
phone radio, fading over from one to the other 
base lift and cut with variable treble lift and cut tone 
controls are Nitted, giving full long playing record equaliea 
tion for uncorrected pick-wpe They are aleo provided « 
thet the aser can alter the toma! value to salt his peremal 
and surroundings minale are provided 
aed 15 ohm lou 

and LT. available for the supply of o Rati 


Variable 


taate 
he 
H.T 
Unit 
Mix Negative Feedback Loops 
130 millivolts input only required for full output 
Frequency response + DE 60-20,000 « 
Neglig hum and distortion 
For A.C. mains input 200 /290/95 


Veeder 


yeles 
+. of 
COMPLETE xi of rare 7 GNS, 

Supplied assembied and tested for 45 - 
BP. TERMS AVAILABLE 


carriage 
extra 


ON ASSEMELED UNITS 


FOUR STAGE RADIO FEEDER UNIT. 


Design of @ HIGH FIDELITY LL, and M. wave 
Unit with self-contained heater supply and the 
decoupling Only 260-400 +. 16-20 mA. HLT 
from main amplifier Three valves and Low 
(hermaniam Diode Detector Fiat topped reeponee char 
mteriatic. Loaded HF. colle. Two variatie Mu controlied 
HP. cages, 3 gang condenser Vaning ( athode follower 
yutput stage. Switeh position for Gram. and Orem. iapet 
aod outpat sockets Pertormance cotnpareadlie with the 
Peeder Unite For AL. mains 200-220-200 + 

Fize 11-46-7ein. Lilustration, ful it cany te 
diagrams and \netroctions end individually 
2/6. This anit can be built for only €3/16)- 


viing Dial and Drive Knots aad every item required 


HIGH FIDELITY Pm. 
10 wets, 
Where « really good 
le required we 
atnasing periormance 


net 


priced parte 
im 


W.8. “STENTORIAN” 
SPEAKER. urine 
iow price 
with 


eat | 


Wiretess Wor_p 


Jury, 1955 


RECEIVER 


CHASSIS ‘old Radegran 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT-—QUALITY AT LOW COST 


STERN’S DESIGN FOR HOME CONSTRUCTORS 
The “SUPER-SIX” 


A compact and highly efficient superhet 
Radio-Radiogram chassis of outstanding 
quality 


YOU CAN BUILD 
IT FOR £10/7/6 


including the OCTAL VALVE LINE-UP 
(412/7/6 with the miniature valves.) 
Incorporating the new B.V.A. Miniatore Valve Line 


up hie reoeiver le designed t u ery latest apect 

fleation and provision ts ne orporete either the standard 

Octal Valve line-up or the new B.V.A. range of miniatare valves 

Great attention has t to th anal ity of the reproduction of both Radio recepti and 
Record playing», and anit speech and music is obtained 


A tew brief detail« 
@ ‘overs 3 wavetbandle 
@ Kinploys 6 valves 


e 40-650 and 800-72,000 metres 
PULA for 6-6 watts output 

@ ineorporates deiay i! wavebands and pre-eelective feedback 

@ A 4 position Tone Contro! operation on both Radio end Gram 

@ Has independent mains supply socket for « Record Player 

@ ize of Amsombied Chassis 12in. x Sin. * 8in, Dis) aperture &hin. x 4pin 

@ Vor operation on A.C. mains 200-250 volte 60 cycles 

S INSTRUCTION and ASSEMBLY MANUAL is available for 1/6 1 cor 

led practical drawing» and circuit diagrams and ® complete Component Pr 

———— Eee ae eee 

A BULK PURCHASE ENABLES US TO OFFER 

THis “PUSH-PULL” 7-VALVE 

SUPERHET RECEIVER 40° 
Foronty £12'19'6 

(Carr, & ins. 7/6 extra 


a very 


H.P.—€3/4/6 Dep. 12 mths. at 18/4. 
These receivers Models AWS-7 are made t 
& well-known eet of manufacturere and in 

orporate the latest Valve Line-up 
of = &70--W77—DHT17—B7T—U78 and tw 
N7% in Push-Pull for approx. 7 watts 


put They cover 8 wavebands 18-50 metre 
190-650 and 600-2,000 metres, and are for operation 
ine 200-250 volte, A Gram. position is 
Wavechange Switon 

They make an excellent replacement Radiogram Chassis heaving e P.U. connection on the 
Onassis. Batension speaker connection ts aleo provided. O il size of chassia: 12in. long 
* Thin. x 6)in. high, dial aperture 6jla.x 44in. (Dial§Recutcheon available for 4/9.) 


1ttTHE LATEST!!! 
RADIO-RADIOGRAM CHASSIS 


Model FPP. A ‘-valve 3-waveband Superhet 
Chassis with a Push-Pull @tage. This Chassis 
has been designed with particular regard to the 
quality of reproduction, It tneorporates 
SEPARATE BASS and TREBLE CONT 
thereby ensuring the utmost flexibility of ‘Tx 
on both Hadio aod Gram 


m the 


Brietly 
@ Waveband coverage 16-60, 100-560 and 
000-2 ,000 metres. 
@ Vaive line-wp X79, GBAS, GAT6, BOORS, GZ30 end 


two GAQDs in push-pall for approx 


6 watts output 
eA A.V.O 


@ Negative feedback and dela 
@ Has independent mains » y socket for gram. connection 
@ Overall size of Chasis 12in. x in, high * Tin. with dial size Lipin. long = 4fin 


Por ase on A.O. Mains 100/110 volte and 200/250 volts, 
/ 4 
7/170 


Cash Price, tested and ready for us 
(Pitas 7/6 carr, and ins.) 


#A/7/-,a04 monthly payments of €1/5/4 


ee uu 
WE RECOMMEND THE W.8. 
They have the NEW CAMBRIC 
7.5 and 15 ohm outputs 


Sin. Model HFSIO 


HS. Terma Deposit 


“STENTORIAN” P.M. SPEAKERS 
CONE and a matching device for 3 ohm- 


a1 é 


(a) (d) %in. Model HF9I2 aoe?vé6 

ib) in. HF6IO = 2: 12s & | fe) 10in. HFIOI2 4317 6 

fc} Gin.  HFBIO «6463S 6!) tin. HFI2I4 9 IS 6 
OTHER TYPES IN STOCK 

diin. P.M. Johm V/Coll 15 9 Bin. P.M. Sanaa ViColl 18/9, 19/6 & 25). 

Sin. a 5 P % 6 10in i e @ 25/-& 37/6 

— . ws 6 9 | iin ss 0 


All ‘are NEW and 1 FULLY’ "GUARANTEED 


ee 


SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT 


we will supply * TOGETHER WITH A 3-4PEED 


comment ~—ielect » RECEIVER CHASSIS and 
MANGER AND AN Sin. of l0in. P.M GPEAKED 0s follows 


= BAR. MONARCH, P.M. SPEAKER and: 


(a) With Mode! B3PT Chasis 

ib) With Mode! AWS-7 Chassis 

(> With Model FSPP Chnssie 

(@) With Mode! FU68 Chassis (includes Goodmans l0ia. P.M.) 


THE COLLARO MODEL W..C.44, P.M. CSREES salp-= 
(> With Mode! RAPP Choesis 


LE 


This 3-SPEED AUTOCHANGER is by 
a Famous Manufacturer and is offered for 
£9/19’6 Pius 7/6 carr. & ins Normal Price £€13/10/-. 


Hire Purchase Terms £2/9/6 


Dep. and & months at 19)-. 


@ These tioohaoge on & 
three speet wd 12h 
@ They 1; aT t 10ir 
12in. re 
@ They erat sapphire 
L.P. and r which are m 
inte position | a simple switch 
@ Minimor ow ard sige 
quired i4in.* : with height 
above Siin. « t below bas 
board A bulk chase enables 
m t fer thee BRAND NEW 
UNITS a * exceptional price 
WE CAN ALSO SUPPLY 
(a) THE GARRARD 3-SPEED CHANGER MODEL R.C.80M 
(b) THE GARRARD 3-SPEED NON-AUTO MODEL “T.’ 
(ec) THE COLLARO 3-SPEED CHANGER MODEL R.C.54 
(d) THE COLLARO 3-SPEED NON-AUTO MODEL 3/554 
(e) THE B.S.R. 3-SPEED NON-AUTO MODEL HFIO0 


All of these are the very latest models. Send SAE 
ene PPP 


WE CAN SUPPLY FROM STOCK 


=, The COLLARO 3-SPEED 


“ TRANSCRIPTION” 
. PLAYERS 


for details. 
— 


MODEL 2010 with the NEW 
LIGHTWEIGHT “ STUDIO P” 
CRYSTAL PICKUP 

PRICE £18 5 3 (plus 7/6 carriage and insurance) 
H.P. TERMS: Deposit £4/11/3. 12 monthly payments of £1/5/5 
MODEL 2000 (few only) 3-speed unit only (excluding pick-up). 
PRICE €13,/9/6 (plus 7/6 carriage and insurance) 
HP TERMS: _ Deposit 43/7/6 and 12 monthly payments of 18/10 


_ 


THE NEW 
ARMSTRONG F.C. 48 


A high quality replacement Radio or 
peacicoe Ch ‘ pores provision 
for on FM. Fee Ua 

PRICE ASSEMBL ED AND READY 


* 


f 


rxnve £23180 
BP termes 25/16. Depestt and 
12 months at £€113/0 


Vv 


OUTSTANDING FEATURES INCLUDE :— 


RRELe 
—_— 
coun 
—— 
roe ee 


@ & Valves including 2 double Triodes 

@ & Watts output from push-pull tetrodes. Heavy negative feedback is used, 
resulting in neg ble distortion and high damping factor. 

@ Provision for using PM adaptor to receive the present high quality transmissions 
from Wrotham and the sew B.B.C. V.H.F. stations 

@ An accemible socket at rear provides th wer supply for thie anit 

@ Independent le give BASS and TREBLE ft and cut with anique Thermo- 
meter visual in ‘ cator 

@ Gram. postition on « wavechange ewitch 

@ 4 Wavebands Coverage 16-51, 50-120, 190-550, 1,000-2,000 metres 

@ Large four-colour tiluminated dial 

on 

WE HAVE THE NEW 

ARMSTRONG F.M. FEEDER UNIT Model F.M. 56 

One of the best P.M. qnite in production. Consisting of a 5-VALVE SUPERHET 

DESIGN with frequeney coverage 85-06 me/s Power supplies required 250 volts 

at 30 m/e and 6.3 volte ot 2 amps. Price £2] (pias 7/6 carr. and insur uP 

TERMS: Deposit £5/5/- and 12 months of €1/8/4 


Hemi 8.A.B. for descriptive 
GREATLY REDUCED—WE OFFER 
THE ACOS “MIC 22-2"' CRYSTAL MICROPHONE 


Thte se High Fidelity Mike Sap 39 6 


Pi itercel ” 
* #A/4)- carr 


— 


boorporal ng 
tmeert and normally retails 
It is complete with Table Stand 


pi us & ineur. 


When mebmilting orders, please include postage and packing 


STERN RADIO 


(bd) With Model AW3-7 Chassis § : f i 9 
With Mode FPAPP \hasste Lneledes \atest — “4 0 2 3 i 
(@ With Mode! FUG ( hams } iota PM { 20 B14 LTD. 


| 


— 
~ 
i 


JuLy, 1955 Wirecess Worip 


j | Ne te fi lily. , 
¢ UNITS R. ° ASSEMBLED or 3 
gA.M. & F.M. DESIGNS Keproduc KITS OF PARTS 
f “ Ll j te { 
2" STERNS” HIGH QUALITY 8-10 0 WATT AMPLIFIER | “STERNS” 12 WATT “HIGH FIDELITY” Push-Pull > 
Q Having a front panel which is pa om pe | A very high quality Unit attractively finished in AMPLIFIER 2 
2 finished in deep and on which thecontroisare | or) pols wee cath content Glearty identified oo 2 

clearly identified. The ideal amplifier forgen- | (O° Se) an Sangean 
) . hassis and @ Remote Control Pre- Amplifier-Tone ] 
r eral home use and for small hails, etc. Control Unit The remote 4 
te o emo contro! amit 
¢ , Price of COMPLETE KIT measures only ® x 4 x 2 , 
§ including Valves and Drilled £7, 10 - ptains four controis, being 5 
4 Chassis, ete. (Plus 2/6 carr, and ins.) Treble-Volame and » Radi ( 
é We will supply it Completely Built “ rophone Bwitch contr 2 
Ser |} It incorporates ite own feed 
: (Plas 5/- Carr. & Ine.) " | back eciroult on the 2 
] Designed for high quality reproduction | Channel. Loop negative feed ] 
4 up to an output level of 10 watts, | Sack ‘s employed on 5 
{ having 6VGe in Push-Pull end Main Amplifier which has r 
, incorporating negative feedback, | vive line ap of 6J5-6N7 7 
ci it is suitable for use with all | With two PX25's in pust ( 
2 types of Pick-ape and most ty of microphenes and the and 615 and GBN7T ar 2 
2 yutput treasformer provides for usec) 3 aad 15 ohm apeakers in He remote contro! unit 2 
7 BRIEF FEATURES | THE COMPLETE KIT ] 
$ @ Ve p 6Z5. O8N7, SZA, with 6VGs in push pull AVAILABLE FOR £1400 § 
§ evgT listorted output level of up to 10 watts ls produced from an input of .25 Carr. al é/- extra.) £17 00 § 
. THE COMPLETE UNIT ASSEMBLED AND READY FOR URE 
{ e; t class reproduction of Radio (where a Tuning Unit is used) and Record Playing . 4 ‘ 4 
é @ Sepa Bass Boost and Treble Controls provide an excellent range of frequency H.P. Terma £4/5/- Deposit, 12 Mouths ot 21/3/11. (Carr. & Ins, 7/6 extra.) 2 
) The meacured frequency range of the amplifier with this anit shows an excellent re » 
{ i . wtory resuite are obtained with an average type of bigh impedance sponse from 14,000 cycles down to # les, the bass and treble controle allowing 4 
M « Coll or Crystal Microphone, 6 clear speech level of approa. 6 watts output independent centro! of gain at both ends of the (requency range from ger to « gain of 60 ] 
$ ¥ eineod It be seen, therefore, that ample correction is provided t« it any type of pick-up ( 
¢ @ Pow ipplies LL, and LT) are available for o Tuning Unit with any type vie Input voltage for maximum output ie 70 mV and 6.3 volts 2 
2 @ For 0 A.C. Mains 200-250 volts 50 cycles at 2 amps. and 30 mA T. is provided for tuning unit, ete. This Amplifier compares 2 
THS Asst MBL Y MANU AL is available for ]/- and includes detailed layouts aod «= wel) with the Williamson and similar designs at « fraction of their cost. The complete 
2 nent Price List set of assembly instructions ] 
PLLL PP PP PPP PPP PPP PP PP PP PPP PPP PPP PPP PPL PPP PRP LLLP 
’ 
A COMPLETELY ASSEMBLED The NEW “LEAK” TL/10 AMPLI- 
“HIGH FIDELITY’ PUSH-PULL FIER and “Point One" PRE-AMPLIFIER 
This Amplifier has a maximum output of 10 
. watts and maintains in every reepect the 
AMPLIFIER. lied Complete world renowned LEAK feputation for 
with THE STERN’S DUAL precision engineering, fine appes ° 
and fastidious wiring. The Pre-Amplifier 
CHANNEL TONE CONTROL will operate (rom any make or type of 
PRE-AMPLIFIER UNIT pickup. A continacasly variable input 
attenuator at the rear of the Pre-amp 
FOR ONLY J a permite the instantaneous use of orystal, 
1 1 moving iron and moving cot! pickups, 
plos 7/6 Carr. « H.T. and LT. eapplice are available for « 
HP. TERMS DEPORTI aa B/- and 12 Ratio T ng Unit. Ab taput attenuator 
vontl ‘ nt ‘19/2 « Added 8.A.B. tor descriptive leaflet 
We are « to offer this equipment at such 
ab attract © only because of @ bulk PRICES: 
purecha PARMEKO TRANSFORMERS, 
CHOKES ») The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER, £28/7/-, or £7/2/- 
j ¥ for res good reproduction, employing two 6F6's in push pull for approx! Deposit and 12 months at €2 
at att tout. A total of 7 valves are employed, the main Amplifier having b) The TL/10 MAIN AMPLIFIER ONLY: €17/17/-, of £4/7!- Deposit and 12 month: 
436 : two OFO'« and Volt Reetifier and the separate Control Unit, which at €1/5/4 
« identical to that supplied with the 12 Watt * Hi Fi” Amplifier desoribed above, £ 
has 635 and 68N7. Loop Feedback ts employed over the whole of the main The “ POINT ONE” PRE-AMPLIFIER ONLY: €10/10)-, or £2/12/6 Deposit 
A snd the PAKRMEKO OUTPUT TRANSFORMER ensures really good re wed 12 monthe at 1 §/- 
pro i Power take off socket provided for an external Radio Tening sera 
the POWER SUPPLY AVAILABLE being 200 to 250 Volts at 45 mA. and 6.3 Vo 
at tbe 
WHEN ORDERING PLEASE STATE WHETHER FOR 3 OR 15 ohm SPEAKER “STERNS” MODEL CP3G 
3 WAVEBAND SUPERHET 
THE DENCO F.M. TUNING UNIT 
FEEDER UNIT A highly sensitive taning unit providing tor 
excellent reception of stations on the short 
° wavebande (16-50 metres) medium waveband 
INCORPORATING AN R 
STAGE 00-550 metres) and the long waveband 
500-2000 metres), We can sup thie tuner 
AS VALVE SUPERHET DESION having ‘ rrectiy operate with each of the Armplifiers 
@ frequency coverage of ** to 100 mess 6KSG (Prequeocy Changer 
Thies F.M. Receiver le designed to operate Awplifier 6Q7¢ ov 
with any type of Amplifier and most Radio let A.F. Amplifier), and S74 
It ineorporates KY —-F/Changer 
and two 1.7. Stages followed by « Ratio @ A gramophonsr position is incorporated with the wavechangs 
pator, the valve line-up being 6AM6 ewiteh and the 6Q7¢ valve becomes the let AF. Amplifier for 
two 6BA6's and 64Q5 Overall! the gramophone pickup 
size of assembled Chassis 7in - @ This tener le normally sapplied with four controle—Tuning, Volume Tone and the 
“i high excluding power supply, or Tin. «x Shin. =x 4fin. high with power supply We eugth Switch (Tone and Volume operate ae both Radio and Gram tut 
. ~ . ’ sn ty base the Tone and Volume Controle we aan omit both 
The CONSTRUCTORS MANUAL, containing Cireuit Diagram and Component Lay ; your Langues avant 
available for 1/6, and WE CAN SUPPLY ALL SPRCIFIED COMPONENTS Whea ordering please state what js required 
Vaives ead Drilled Chassis ler @ Overal! chawis dimensions are 1Zin. « Sin. * Sin. including the full vision dia! 
r (plas 2/6 Hise Shin. * 4pin 
- £7/2/6 with Dial £6/13'6 ’ ng @ For A.C. Mains quly, power supply required—H.T. 250 volte © mA... LT. 6 
volte 1f emp 
WE Wil U 
W . © SUFFLY I Price, completely assembled and including built-in power supply €10/10/-. MP 
a) Assembled and Ready for use, excluding Dial Assembly £8/17/6. forms. Deposit €2/12/6. 12 mouths of 16/- 
Anne led and Ready for use, including Dial Assembly (as iliurtreted), £9/10/- Price coqpietely assembied excluding Power Supply @@. Carriage and Insurance 7/€ 
Amembled and ready for use, with Dial Assembly and “ Magic Bye” Indicator extes. (Dial Keoutcheon ts 4/6 extra) 
nounted in centre of Dial, 210/10/-. 
1) We can also cupply (a), (>), and (ce) with and including an HT/LT Power Supply 4 
tor ao additions! £2/17/6. The Supply Unit is alec available as « separete Unit. 2 
chin, = Sn, + Si. high: Provide 00 wll 80 mA. acd & vote at Samp. & AL PRI E REDUCTI N 
PPP SELACT ANY TUNING UNIT and'en assembled AMPLIFIER, of a TUNING UNIT 
. AMPLIFIER aod RBOOKD PLAYER GPEAKER owleo if required) and we wi! 
quote you 8 REDUCED PRICE tor the combiaed order Pr. TREMA ALAO 
» QuoTED As af example we offer 


(s) STEENS 6-10 WATT AMPLIFIER ead the Model CPS0 (of DENOO P.M. TUNER) « 
assembled tor £17)-/- (plus 10/- carriage & insurance), H.P. TERM. Deposit €4/5/- 


109«115 FLEET ST. 


LONDON, E.0.4, prone: cenrnar ser2-2-« 


4 
‘ 12 months of €1/3/8 

5 (b) The above Unite with the B.4.R. MONARCH 5-4PEED CHANGER tor 226/10) - 
4 

4 

‘ 


H.?. TERMS. Deposit Wit 2s — “" £1/16/1 
EQUIPMENT OF THI8# NAT ENast FIDELITY " BEPRODUCTION O8 BOTH 
BADIO AND GRAM 


114 Wirecess Wor_p 


Jury, 1955 


The P 
Sten 


price 
involves a few connections 


Recorc 


I! Home Constructors ! 
YOU CAN ASSEMBLE 


TAPE 
RECORDER 


For ony £40 


!!IT ONLY NEEDS CONNECTING UP!! 


We are completely satisfied that this Tape Recorder, although supplied at a Genuinely 
low price, provides absolute Fidelity Recordings and, in addition to being completely 
dependable, has a performance at least equal to recorders marketed at a far higher 
The actual assernbly of the Tape Recorder is extremely simple and only 
The Truvox Ta 
are sugges tested and ready for use, and all that is required to complete the 
er is to connect the two together (a connection chart is supplie 

purpose) and secure them by the screws provided into the Attache Case. The items 
illustrated and described below form the complete equipment. 


Deck and the Quality Amplifier 


for this 


@ WILL PLAY THE NEW PRE-RECORDED TAPES 


SEND 58.A.E 


THE NEW TRUVOX MODEL TR7U TAPE DECK 


THE NEW TRUVOX MODEL TR7U TAPE 
DECK. 3 Shaded-Pole motors. Drop-in Tape Load- 
ing. Push Button Control. Separate Push Button 
Brake, Past forward and fast-reverse. Silent drive 
eliminating Wow and Flutter. Half Track working 
and 2 speeds, 3fin. and 7}in. per sec. Positive Azimuth 
Adjustment. Overall size only 14}in. x 12}in 


MODEL T.R.1./F. QUALITY AMPLIFIER 


This amplifier has been expressly designed to meet 
the requirements of enthusiasts for fidelity repro- 
duction, and in particular to CORRECTLY 
operate the above TRUVOX DECK It is 
supplied complete with a matched Elliptical 
hm P.M. Speaker, it incorporates an efficient 
Control arrangement and has a Magic 
Level Indicator (Operative on Record) 
In addition it can be used as a general purpose 
Amplifier for high quality reproduction of 
gramophone records direct from a Gram Unit 


WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, ic., THE CcOM- 

PLETE BUT UNASSEMBLED RECORDER FOR £40/-/-. H.P. Terms: 

Deposit £10 and 12 monthly payments of £2/15/0 or intwo parts as follows:— 
SAS 


ASH 12 monthly 
PRICE DEPOSIT payments of 
(a) TRUVOX Mk rR7U TAPE DECK 
MODEI TRIP AMPLIFIER WITH 
SPEAKER, 1,200ff. REEL. OF TAPE.. £33 10 0 £810 © £264 
See note below re packing charge 
(b) ATTACHE CASE AS ILLUSTRATED) £610 0 ae. 


ACOS CRYSTAL MICROPHONE ..f 
NOTE: Please send 30/- to cover cost of packing, carriage and insurance 
£1 if the packing case is returned to us intact 
eACH UNIT (8 AVAILABLE SEPARATELY AS FOLLOWS: 
“ASI 


We will refund 


CASH 12 monthly 
PRICE DEPOSIT payments of 
(a) TRUVOX Mk. TR7TU TAPE DECK £23 2 0 £517 © £112 O 
(b) AMPLIFIER MODEI TRIF WITH 
SPEAKER , £14 14 0 £4 16 6 is 4 
(c) PORTABLE ATTACHE CASE es 00 - 
(d) ACOS CRYSTAL MIKE “33” ‘ £210 0 
(ec) RERL OF TAPE 1,200f £1 15 - 


ene 0 - a 
Please include £1 when ordering (a) or (c) for packing charge, this whole amount will be 
refunded if case is returned to us intact. 


FOR DESCRIPTIVE LEAPLET. 


¢ 


MAG- 


: — SCOTCH BOY 
ACOS CRYSTAL NETIC RECORDING 
MICROPHONE TAPE. Supplied with a 
MODEL MIC-33-1. 1,200ft. reel of Scotch Boy 
A highly sensitive mike plastic tape famous for 
which accurately mat- its true brilliant quality 
ches the input arrange- The Recorder will take all 
ment of the amplifier. standard makes of tape. 


PORTABLE ATTACHE CASE 


This, as may be judged from the illustration 
opposite, is a4 neat, compact and attractively 
finished case, being covered with maroon 
rexine and having an ivory coloured speaker 
escutcheon. It contains concealed pockets to 
accommodate the Microphone, Mains Lead 
and a spare 1,200ft. reel of tape. 


The greatly rising sale for the 


(as illustrated above). 


FOR USE ON A.C. MAINS 
H.P. Terms: Deposit £11/0/- and 
12 monthly payments of £2/18/8 
Including MIKE and  1,200ft. 
REBL of TAPE. 


STERN 
RADIO LTD. 


JULY, 195 WIRELESS Wor.Lp 115 


MAKE YOUR OWN PORTABLE RECORD PLAYER!!! 


WE OFFER THE PORTABLE CASE ILLUSTRATED 


CONTAINING A 3-VALVE AMPLIFIER 
AND A P.M. SPEAKER FOR ONLY £7 17 6 


THE “MINI TWO-THREE”’ 


An “ Alldry” Battery Portable of 
midget size, Gjin. « 4)im. « Shin 
designed te cover medium wave 
haod 190-550 metres, with 
short trailer aerial 
The simple design of this Reoeiver 
le so arranged that ‘ 


we of 


. arriage and insurance —7/6 refunded on retarn of Packing Case) set or « 2-valve (afterwar 
Ports Case was originally used by Collaro LAd. for their Microgram converted to the J-valve) 
' aye It le robustly constructed aad finished in good tale 
‘ ne It will accommodate the COLLARO BR.C.54 Consists of a TBF. ciroult aring 
ke A Tot HANGER and any make of 5-apeed Hingle Record & regenerative detector with HF 
Player, « which we can supply stage and « high gain outpot 
4 ermte with any bigh impedance Pick op and pontorte Vaive line up ITé 
. VALY K A.C. MAINS design employing « 6K6 Output iTé- Dies 

’ va approx. 3 watts output Tone and Volume Controls The 2-valve set can be completely 


with On-Off Switeh are provided together with « coloured built for @4/8/6 (lene case) and 


the 3- valve for @5/@/~'(leas case) 


ee A fer are available separately Kach price includes valves, speaker 
») Ports us 10/- carriage and insurance, 7/6 ref unded) 276 and drilled chassis 
VALVI “AMPLIFIEN with P.M. SPEAKER 410 0 Mend they tnelude simple and 
Phy ; carriage and } insuenmes complete 4 fiagrame 


il STERN'S AMAZING BARGAIN OFFER T! 


WE HAVE BOUGHT THE ENTIRE STOCK OF THE FAMOUS 
MODEL B3PP RADIO or RADIOGRAM CHASSIS 


A éVALVE 3} WAVEBAND SUPERHET with PUSH- . These Reveivers Chassis have unloubtet 
PULL OUTPUT > 

Thousands of these successful and very popular Receiver 
Chassis have been sold for £15/15/- each. 


WE CAN NOW OFFER THEM FOR £11/19’6 


(plus 7/6 carriage and insurance). 
H.P. Terms DEPOSIT £3 and 12 Monthly payments 


lat and sneer 
tered They are designed to the most 
ation with great attention having beer 
to the quality of reproduction which gives 
excellent clarity of speech and must ' 
Radio aod Gram 


about the most p 


nolers 


THEY ARE THE IDEAL BEPLACRMENT 
CHASSIS FOR THAT “OLD RADIOORAM 
Tm 


A A i i 


POPP DPOPDPPDP PDP DP DP DP DP DD DD DD DD 


Ce A A i i i i i i i i i i i i li i il 


of 17/5. ALL CHASSIS ARE BRAND NEW aon 
GENERAL DETAILS GUARANTEED FOR 12 MONTHS (B.V . 
For m A.C. Mains 100/110 Volte and | @ Waveband coverage VALVES 60 DAY#) 
On volts ie Shortwave 16 to 50 
@ Key s the latest Valves 6BE6, OBAG, | metres, Medium 187 
6AT6, two 6BW6's in push-pull and to 580 and Long-w ave PPPP PPP PPP PP PPP PPLE 
6X4 (or similar) Rectifier 900 to 2000 metres “ PER ON L SET ’ BATTERY ELIMINATOR 
@ It has « Mains socket om the chassis for | @ Has four control« (1) Volume Contro! 
onection to Gram unit with on-off ewiteh () Tone Control A mplete Kit of parts te build a Midget 
@ Incorporates extension speaker and Pick | (operative on Gram aw Alldry” Battery Eliminator, giving 
vote Wavechange Switch with Gram position appros. G8 volte at 10 mA ead 
@ Overal ze of Chassis ls Ilia. x 7}in (4) Tuning Control (Flywheel type drive ‘ ite at 250 mA 
" higt | @ Negative Feedback is employed over the Dy) liminetor is for use 
Ne e Spi ein entire audio stages as maine as lis suitable , 
A Brouse loured Dial Escutcheon is | @ Excellent reproduction up to approx # any 4-valve sperhet 
svailable for 4/6.) mately 6 Watts output n ver, req ng H.T 
wma «LT vollage m= 
A BULK PURCHASE ENABLES THis no gM ne wllpeth «Rags a Fd 


quite easily and quick aanernh le 


SPECIAL PRICE REDUCTION cummbty lasivestions 22... coe sie ait. 100. 4m. Prin of campte ib with nay to-etlon 
In addition we can offer a rimilar ¢ sour LETE KIT to provide appros, 00 volts at 10 mA. and 1.4 volte 


OF THE FAMOUS at 250 mA. Size of asembled unt thin. x lbin. Price 47 
pt Te mre Btn ok Bs 4 


SHAFTESBURY PORTABLE AMPLIFIER |A DUAL-cHANNEL PRE-AMPLIFIER 
Buitable tor home wee and email Halle and TONE CONTROL UNIT 


inputs for both Attractively finished in “ Old Gold” and providing 

Pisyers and Microphone, Also pro-}iuii control of BASS aod TREBLE in conjunction 

vides tor the “ mixing " and “ fading "| with « main volume contro! 

of both Gram. and speech as request It can be used with any amplifier and with any pick 
up, the range of fre eney control provided t the 
anit affording amyp|- wapensation for all types of 
piek-upe and al) natures of recordings, |.<., Bagiish, American 
and long-playing witho recourse to pick-up corre:tion 
The extreme flexibility of the bass and treble contro! is euch Uhat the 
level of bass and trebie can be set to suit any conditions irrespective 
of the volume output of the ampitier Response characteriatios are given in 
12-watt amplifier ai vt The anit measures only Sir tin fia., incleding 
self-contained power supply and can be acoommodated either on of away from the main amypyiitier 
on the front pane! of « cabinet of any other position Price inctuding drilled chassis, valvee iN? and 
635), €3/16/0. Complete assembly dete are eveilal separately for Li-, pletely assembled aad 
ready for us. €5/5 

MP 
wappmoeiyes [1 THE IDEAL SET FOR USE IN CARAVANS, ETC. 1! 


“ «Valve High Gain Amplifier for ase on AC. of D.C. maine < A 6-VALVE 2-WAVEBAND SUPERHET RE- 


with tla o ”) vy pero 
; : watt utput Ime oe independent ( GEIVER OPERATED FROM A l l 
me mirole tor Mike and Giram., either of which can be faded 6-VOLT BATTERY FOR 
“a & variable Tone Control and independent input sockets for) °” OR ONLY 
Mike and Gram (plas Carriage and Ineurance 
A Transverse Carbon microphone which obtains its polarizing (These Receivers, which we have recently sequired tb 


rrent from the amplifer—no batteries are necessar — ope are ex-Biritiah Ministry of @ 
A 8 Goodmans P.M. Speaker with the “ Ticonal” magnet for wand unusei They are « two-waveba 
lass reproduction with BY. Stage, covering Short Wave 18 & 

ami Medium Wave 200 to 650 metres, fully calibrated 
THE : COMPLETE EQUIPMENT is all contained (co  clociece dial A bin. loudspeaker te built in and 
the whole © le ls contained in # metal eabinet with j 

in the and carrying handle which measures l2jin 

7him. overall, Vaiwe line ie 7A7, 707, 7A7, 706 and 74 


PORTABLE CARRYING CASE $1 8'0’0 They pmsnse © and will give very 


good resuite on They are made for ¢ 


olt D.C. supply arrent consumption is 4/4 amps.) but we can supply a dropping resistor at 7/44 
Having be reduced from €30/9 HIRE PURCHASE TERMS fto also enable their wee from « 1% volt battery 
EKPOsI 24 10/- end 12 monthly payments of 164A OL 
weight @ Easy t© CARRY @© GENUINELY PORTABLE. An WILLIAMSON AMPLIFIERS BY GOODSELL 


rated leaflet containing free data is available on receipt of #.A BE Amplifier hardly need eniargir spon, being sufficient te say thet they have 

ye the acoepted standard for quality reproduction by which all others are 
Models are avai labi« 

MODEL G.W.12. Uses slightly lower H.T. voltage to produce 10-12 watts output 


| otherwiee ie bailt complet epecifeation 


y & 
me 83T/10/- ee St ees Me 
and THE MODEL P.F.A. TONE CONTROL UNIT - 
& Thies Control Unit hae established « reputation for 


ite excellent quality of reproduction 
and ability te give adequate gain for any type of pick-up 


LONDON, E.0.4. Phone: CenTRAL 5812-34 J “°° £20/-/- Ooi fro 
SEND S.A.E. FOR ILLUSTRATED LEAFLETS 


RADIO TRADERS LTD. 


23 WARDO UR ST., LONDON, W.1. (Coventry Street end) 
Phone No. GERrard 3977/8 Grams: “ Radiotrade” 
BARGAIN OFFER OF BATTERIES 
A v. Heavy Duty Beli Baccery. Size 64 x 44 x 2hin 

v. HLT. 1.5 v. UT. Size 6 x 5 x I fhin. .... 
150 v, 1.7. Size 23 x 54 x Ijin 
674 v. Size 23 x 14 x Bilin 
All batteries sealed and unused 
reduction for quantities 


All plus 1/6 post and pkg. Special 


ELECTROLYTIC CONDENSERS Per doz 
16 mid. 375 v., 2/+ each seneebedeneid 21/- 
16 = 24 mid, 350 v. 2/6 each 77/- 
20 x 20 mid, 275 v. 2/3 each 2A/- 
24 mid. 350 v. 1/6 each 15/- 
24 mid, 450 v. 2/3 each , oa 7A|- 
Condenser Clips for above ’ eniehiiieehinn 3/6 
BIAS CONDENSERS 
50 mid. 12 v. Single Hole Fixing I/- each .... pdoewes 10/6 
100 mid. 6 v. Tag End 10d. each . O- 
100 mid. 25 v. Tag End 1/3 each , ioe 12/- 
neo PAPER CONDENSERS 

, 00 v. D.C. 1/6 each. Many other types in stock. Your enquiries 

‘evland 

LARGE ASSORTMENT OF TUBULAR conae sess povsspereose , 6/- 
MIDGET MICA CONDENSERS. , 0003, 0004, 0005 5/- 
200 Moulded Micas Popular Veloee poosusennennns “—— Ff mY 
200 Assorted Silver Micas. Popular Values .o...ccccccscscsserees aie oe 


200 Assorted Carbon Resistors: 4, | and | watt. Good selection £110 © 
SPECIAL OFFER 
O14 mid. 12,000 volts test Mansbridge Condensers. 
Width 3hin. Depth 2hin. Fixing Centres 4in. Plus 1/- post............ 


PAXOLIN SHEET 
16 x 4) x 1/iéin., I+ each; 10 x 10 x 1/1 6in, 
each; x 10 x 1/16in., 3/- each 

RSs 


» 1/6 each; 20 x 10 x 1/32in., 1/6 


RESISTO 
Carbon 4 watt 2/6; ~t | wate 4/-; 2 wate 6/- per doz 
WIRE WOUND ND Virhsous. 5 wate 1/6; 10 watt 2/63 15 watt 3/-; 


20 watt 3/6 each 
HIGH + hag my Maly wat 5% 6d.: 4 wate 5% 9d.; 


A few values in 1% % still available. 
PLEASE AS WE CANNOT 


ALL ORDERS fon RESISTORS C.O. D. 
GUARANTEE TO STOCK ALL VALUES. 

W.W. VICONTROLS. ALL WELL-KNOWN MAKES. Pre-set 2/6 each 
Spindle types 3/- each. Values from 5 ohms to 50k. 


1 watt 5% 1/3 each 


(CONTROLS WITH SWITCH 5k, 50k, 4 meg., | meg.... 3/6 each 
V/Centrols Less Switch, Most values spindle and preset ............ 2/— each 
METERS 
6.300 mA. Zhin. Flush Mounting. Brand new. Guaranteed 8/6 each 
0-500 mA. 2 in. Plush Mounting. Brand new. Guaranteed 10/6 each 

TN GANG 0005 Less Trimmers occ cccccccccscnccncecevnees 6/6 each 
4-Way push button umite 2/6 each occcccccccccsceeceecveceeee «+ 27/~ doz 
Push burton Knobs SOL Ae Se a OME ae 3/- doz 
TAG STRIPS. }-way 2/-; 4. way 2/6; S-way 3 way 4/-;2B-way 12/~ doz 
SLEEVING,. 2 mm. 2/6; 3 mm, m, 36; 4mm :5 mm....... 5/6 per doz. yd 
a haga KNOBS. Small black with white line, standard ‘7. 

eansee 7/6 doz 

OBA PLUGS. Red and Biack . 2/— doz 

PHiLips TRIMMER TOOLS. 1/- each 10/6 doz 

BELLING LEE FUSE HOLDERS Type 1.356 (Pni Meg. ) 2/6 each 

WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each 12/- doz 
VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9 -; 

ng. Oct. .... vi line ela 4/6 doz 
VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz. extra. 
Soveaning Cans for 87G and B9A sbulhbbienshapetrobencevonenes 6/- doz 
Paxolin V/H int. Oct. BIA, B7G 5/- per doz.; Eng. Oct., 5-pin, 7- 

pin . . ; 3/- doz 
STANDARD SCREENING CANS 3-piece |/- each; So Loaded = /- each 

=e LEG PLUGS AND tS piece Ui oe 1/9; 7-pin 2/+; ‘> 
grogngeonane cgendepenoernsedeonenseoos 6 each 

ain brace TRIMMERS 5, 10, 15, 20, 25, 50 and 75 pf pre- 

set and spindle ¢ 1/6 eac - 18/— doz 
PvE PLUGS AND SOCKETS 1/6 per pair, “ Tee " pleted 1/9 each 
GROMMETS | ers. assorted grommets jin. to lin 8/6 gross 
POST (OPFICE LA’ JACKS No. 10 U/~ @80I oo cccccceccccesescnees 9/- doz 
Oh I PIED. iain d eidnen en cecadbnt unos erconcuranoutocmncnenenees 3/- doz 


bel iy’ pi ay gill ae Half-wave Rectifier, rating 
6 v. at 10 mA, 2/6 atin 27/6 doz 
ata! TRANSFORMERS Multi-ratio, Bech; Pentode 
paum DRIVES, + Hin 
WESTECTORS, Wx6, WXi2, Wi Wid, W4, t/- each 
ARCOLECTRIC (Whitney Lamp), Red, Green, Clear, 1/6 each 
SIGNAL LAMP HOLDERS. Pane! mounting, complete with 
adjusting lamphoider, 1/9 each 18/- doz 
NUTS & BA 3)-; 6BA 2/6; 48A 3/-; IBA 4/- per gross 
SOLDER TAGS 2/6 per goa: Shakeproof Washers ......... 2/- per gross 
JONES PLUGS AND SOCKETS. acd 2/6; &pin, a 
6-pin, 3/6; 10-pin, 4/-; 12-pin 
CASH wire, ORDER OR 6.0.0. ALL ORDERS DEPT. W.1 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
We Invite your enquiries fer items not listed 
Trade Counter open 9 to 6 Monday to Friday 
Callers Welcomed 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


See eeeuwvsevwevwvvwevwvvevwevwevwvwee 


9/- doz 
15/~ doz 


116 WIRELESS 


WorLp Jury, 1955 


COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Ke/s- 
320 Ke/s., 300 Ke/s- 
~» 900 Ke/s- 


28 Mec/s., 16 Mcjs.- 
56 Mc/s., 24 Mc/s 
84 Mcjs. Metal case 


10 x 68 x 4tin. 
Size of scale 64 x 3iin 
2 valves and rectifier. 
A.C. mains 230-250 
v. Internal modula- 
tion of 400 c.p.s 
to a depth of 30 per 
cent., modulated 
or unmodulated, 
R.F. ouput contin- 
vously variable 100 milli volts. C.W 
and mod. switch, variable A.F. output and 

moving coil output meter. Black crackle finished case and white 
panel. Accuracy plus or minus2%. £4/19/6 or 34/- deposit and 3 monthly 
payments 25/.. P. & P. 4/- extra 


PATTERN GENERATOR 


40-70 Mc/s. direct cali- 
bration, checks frame 
and line time base, 
frequency and linearity, 
vision channel! align- 
ment, sound channel 
and sound rejection 
circuits § and vision 
channel band width 


Silver plated coils, 
black crackle finished 
case 10 x 6) x 


41in and = white 
front panel. A.C 
mains 200/250 voles. 


This instrument will 
align any T.V. receiver, 
accuracy plus or minus 

Cash price €3/19/6 or 29/- deposit and 
3 monthly payments of 1, P. & P. 4/- exera. 


— | Both generators guaranteed for |2 Ti months] * 


USED A.C. MAINS 5 VALVE, 3 WAVE-BAND 
SUPERHET 


CHASSIS 


Size 114 x 84 x 3in., com- 
plete with 3 wave-band 
scale, size 10% x 5Si#in., 
pair of 465 Ke/s ifs, 
tuning condenser, mains 
transformer volume 
contro! with switch, 
tone control 3 wave- 
band coil pack (this is a com- 
pletely detachable coil pack on 
separate smal! chassis), various 
small condensers and resistors and 
biasing condensers 


/ Post & K obs 
Packing 3/6. 1/6 extra 


Post & 
Packing 3/6 


Knobs 


1 5 Fam 1/6 extra 
FLUORESCENT BALLAST UNIT 


Frustrated export order, by very famous manufacturer, at an original 
cost of approximately £3. VERY LIMITED QUANTITY. Twin 40 wact 
both of which are in parallel, can be used as one single 40 watt. The unit 
comprises 2 chokes and power-factor condenser in metal case, size 
13m. x 3hin. x Qin, Completely sealed and fully impregnated. Four lug 
fixing. A.C. mains 230; volts. Fuly guaranteed. Post and packing 
2/6 each, 15/-. 


20 watt AC. of D.C. 200/250v. FLUORESCENT KIT 
comprising trough in white stoved enamel finish, two tube holders, starter 
and holder and barreter. Post and packing 1/6, 12/6, 


As above, two wave-band. 


SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 
DECLARATION IS APPLICABLE 


Terms of Business : Cash with order. Despatch of goods within 3 days 

from receipt of order. Where post and pocking charge is not stated 

please add |/4 up to 10/-, 2/- up to £1, and 2/6 up to 42. All enquiries 
S.A.E., lists 5d. each. 


JULy, 


1955 


MAINS sRaneronaees 
Primary, 200-250 ¥ P p> 
200-6-300, 100 mA., 7 ’ amp.. 

v. 2 amp., 22/6. 
Semi-Shronded, drop-through 380-0 
nO v., 120 mA., 63 ¥. 4 amp... 6 ¥ 
amp., 22/6. 
Drop thro 1-0-3050 v. 70 mA. 6 ¥ 
uop., Sv. 2 amp., 14/6 
Chassis mounted and fully shrouded 
“ n bv. 2amp., 146 
250-0-250 80 mA., 6 v. 4 amp., 14/-. 
170-0-270, 90 mA. 6 ¥ 
15 amp., 13/6. 
Drop thro 0-0-0270 © mA. 6 ¥ 
amp., 11/6 
me y OmA., 63 ¥. 44, 
26, 19/6 


Drop thro’ 


amp.,4¥ 


twiee 2 ¥ 


Auto-trans Output 200/250 H.T. 500 9 
iA. O69. 4a, twice, 2 v.24, 19/6. 
250-0-260, 60 mA. 63 v. 15 a. 
63 v.14 & 
Auto Trans. Input 200/250 aT 
} 0 mA. Separate L.T. 6.3 ¥ 
«., 6.3 ¥. 1) omp., 5 v. 3 amp., 26/- 
&rPr.3 
Primary, v., tully shrouded, screened 
primary, 13 v. | amp., 7/6 
Pri. 0". & 0-0-5600 and 500-0-500 
é A. both windings. 4 ¥. 3 amp., 


4¥. 3 amp., 30/6. P. & P. 6/- 


Mains Transformer, fully impregnated 
at y, fa 30, 240. Heo. 350-0-350 
a separate heater trans- 
ter Pri. 210, 220, 230, 240. Gee 


MAINS _ an chassis 
recount “ end voltage panel 
Primaries 200 °250 

350-0- 450 A. 630.38 6 tapi 
63v.ie,. 13/6 

600-0-608 195 ma 4v.07T. 440,49 
OT. 4a, 4 ¥. OF. 25 «, 276 
§00-0-500 ... 

r.54, 49%. 0.1 

Hin. ME. Speaker, 


0 mA. 4¥.C.T. 44.49% 
4o., 39/6. 
1,000 ohm field, 


R. & A. 7.¥. energised Ghin. speaker 
with O.P. trans, feild coll, 175 ohms 
96 FP. a FP. 2/6 

R. & A. Gin. MLE. speaker, with O.P 
rans, feild 440 ohma, 10/6. P. & P. 2/6. 


Volame Controls 
switch, SOK. 500K, 
P. & P. 3d. cach 


Long spindles leas 
1 meg., 2/6 each 


Volume Controls. Long spindle and 


ewiteh, $, }, 1 and 2 meg., @/- each 
OK and so? 3/6 each. § and | meg., 
mg wpiudie double pole ewiteh, minia 
ure, O/-. P. & P. 3d. each 


Trimmers, 5-40 pf., 64. 10-110, 10-250, 
10-400 pt. 104 

Twin-Gang .0006 Tuning Condenser, §/-. 
With twimmers, 7/6. 

Twin Gang, 0006, with feet, size 
gxdxigu 66 
S-cang 0006, with feet, 


iis., 7/6 


size 4] «3x 


T.¥. Coils, moulded former, tron-cored 

mand for re-windind purposes only 
‘4 an 1§xijin., ]/- each, 2 ivon-core 
Ali-can 2§x jim. 1/6 each 


Used Metal Rectifier, 200 ¥. 150 mA 
6/6. Metal Rectifier, 230 ¥. 4 mA., G/-. 


Metal Rectifier, RM2, 125 v. 100 mA., 
3/6 
OUTPUT TRANSFORMERS. Sta:dard 
type 6,000 ohms imp., 4/@;: 42-1 with 
extra feed-back windings, 4/3. Minla 
tare @-1, 3/3. Multi-ratio 3,500. 

000 and 14,000, 5/§, 10-watt push: 


pull, 6V6 matching, 7/- 90-1 3 ohm 
speech coil, 6/6 
es —¥—" WIRE. 


Aa BACK 
L» 


D Fc 
sTAm ARD wav CHANGE 
SWITCHES 4-pole 3-way, 1/9, 5-pole 


way, 1/0; Spole, S-way 1/9: O- pole 

way, 3 Miniature type, long 

pindle pole 4-way, 4 om S- wey and 

$-pok way, 8 L- poia 
wit wates 


l-we t si le 12-way 
single water 6)- tr 


Wrretess Wori_p 


PERME. 
TUNED T.V. UNIT 
Inpat 300 ohm bal- 


for auto-gain control 


é 


wae ineluding seale-overiap }4in. Four stages 
Post and Pke 19 


t. "CONVERTER tor the new commercial rations complete with & valves uency —can 
be set to channel within the 196-196 Mo/s. band. L.F.:-—will work into any existing T.V. 
recetver to work between 42-68 Mo/s. Sensitivity —10 Mav. with norma! T.V 
set. Input:—erranged for 60 ohm feeder. Circuit EF8O as loca! oscillator. Las RP 
amplifier and mixer. The gain of the first , RF. AMPLIFIER 10 db. Required power 
supply of 200 v. D.C. at 26 mA. 6.3 ¥. A.C. at 0.6 amp. Input Alter ensuring complete freedom 
from unwanted signals. 2 simple adjustments only. £2/196. FP. & P. 2/6. 


.F. E.H.T. OSCILLATOR COIL 


6-9 KV with EYS! rectifier winding, and circuit diagram, {5 - 
As above but com with 6V6, EYS! and associated resistors 
and condensers. Circuit diagram, 376 

As above but complete with line O.P. transformer, scan coils and 
frame O.P. transformer, €2/19'6. P. & P.3- 


PLASTIC CABINET, as \\)ustrated, lijin. ~ 
6yio. x Sjin., in Walnut and 
polished Walnut complete with 
chassis, 2 waeveband ecalxn, station names 
new wave-band, back-plate, drum, pointer 
spring, drive spindie, 3 knobs and back 
ABOVE, with superhet 
. Bither of the 
yaplete with 6° speaker and 0.) 
transformer. 17/6 extra 
Used metal rectifier, 230 v. 60 mA., 9/6; 
gang with trimmers, 6/6; M. and LR 


vee 3 wih 


‘wawe- change 
, O/-; Dias condenser 
condenser kit, 4)-. 


\ H bal 
l-: or kit, : ; 


Used AC mains 200/260 volta, 4 vaive pias metal rectifier, mediam wave superhet 
polished walnut cabinet, size 14 = 0) 7)", complete with valves ORS, 6K7, 6Q7 and 6FU 
6) PM speaker. Fully guaranteed. FP. 4 FP. 7/6. #3/15)- 


P.M. SVYEAKERS. 6)" closed field 18/6. & closed Geld 20/6. 10° 
16/46. FP. & P. on each 2/-. 


CONSTRUCTORS 3-VALVE PLUS METAL RECTIFIER T.R.F. PARCEL, Complete with 
gang, vaives, v/hoiders, metal rec., heater-trans., wave-change, volume -control, electrolytics 
resistors and condensers. Medium and long weve Lite wound colle. Post and pkg 2 
27/6 Circuit and point to point )/- 


closedfMeid 25) -. 


Radiogram Chassis, 5 valve A.C./D.C. 3 wave-band euperhet 196/256 v., 19-40, 200-550 and 
100-2,000 metres, LF. 470 Ko. size of chassis 13 = 64 x jin., size of senile 74 * Shin. Vaive 
line-up 1001, 10P9, LOLDLI, U404 and 10P 14. Twin maine Siter input, 2 dial lights and fin 
PM. 28/17/6. P. & P. 5j- 


CONSTRUCTORS PARCEL, medium and long wave A.©. mains 230/250 2-valve plus meta 
rectifier, comprising chassia 10) «44 * lfin., 2 weve-band soale, taming condenser, wave 
change switch, volume control, heater traas., meta! rectifier, 2 valves and v/ holders, amoothing 
and bias condensers, resistors and email condensers, aod medium and long wave ool), litz 
wound, 23/6. F. 4 P. 2/6 extra. Circuit and point-to-point, 1/3 


CONSTRUCTOR'S PARCEL, 
comprising chemise 1258 
Qhin., ead. plated, 18 gauge, 
vh.. LP. and trans. cut-outs 


heck-plate, 2 supporting brack 
ets, 3 wave-band sails, new 


Rize of ecole 11h x in. 
lrive, «p., drum, @ lleys 
pointer, 4 ‘bulb’ holders, 6 


pair of 465 LP, 


ap & ¥ 


trans 


— 
cone Coil packs in first-class condition less oscillator section, complete 
with 4-gang tuning condenser, 19/6. PF. & FP. 3/6. 


CRIOO 465 Ke. 1.F.s, Tiss, 3, 4 and 5 and F.B.0., new condition, 7/6 each. 
445 Ke. Xtal for © ‘126. 


4gang = condenser for CRIOO, 9/6. 


‘TTACHMENT tor clectric drills, Quarter inch spindle, chromiam pleted 
Sin. brush, 3 bing cloths and one sheep-skin mop mounted on « Sin. rubber cup. Post 
& pkg. 1/6. 12/6 Spare sheepskin mops, 2/6 each 


POTATO AND VEGETABLE PEELER 
By tamous manafacturer > eat care Coe one ES _ Capacity dibe., complete with 
water pump. All jah. intended 
Forsadavtion on an sleerie tood-mier, tan be seal converted tor ined abemiion 306 


T.V. Width Controls, 3/6. 

PERSOKAL SHOPPERS ONLY. ia 
Ralarger, 176; 12in. 87/6. 
Germanium Orysta! Diode, 1 Cont 
Used Sin, Tube with joo 

post paid 

Line OP. T it oan 
mounted io rubber, 1s 


Speaker Matehing Unit on aluminium 
1 


chassis, 3-15 ohms reversible, 


width control conna 
Line and E.H.T. Transformer, ¢ 
wing fterrocart core, complete wal 
ballt-in line and width control Mounted 
on mmall all chassis. Overall size 
4) « ifin EV5i ree. winding, 27/6 
Sean coils, low tine low impedance 
{rame, complete with (rame transformer, 
to match above, 87/6. FP. 4 Ff. 2 
Line and E.HLT. Transformer, 9 Ky 
ferrocart core, EYVSi, heater winding 
colle and frame 
eend witth 


As above, but complete with line and 
frame blocking transformers, 6 Henry 
200 mA. choke, 100 mid. and 190 mid 
260 wkg. 360 mA. AO. ripple. 6219/6. 
Par.s 


and loctal, 74 a 


B7G, BSA aed “ok. 94. ooh. BIG 
moulded anid BOA with sereening can 
16 each 


2 mtd, 350 wkg ° 
6x, 850 whe j - 
4 mid, 200 whe 8 
6x8 mid, 500 whe 6 
16x16 mid, 600 wke 9 
i4i«l6 mid, @O wok 9 
xs?) mid, 20 whe 4- 
26 mid., 26 whe ila 
260 mid, 19 ¥. whe ° 
16 mid, 000 why. wire ends / 
8 mid., 000 v. whg., wire ends 
5 mid., 160 ¥. whg., tag ends 
56 mid., & v. wke., wire ends s 7] 
100 mfd., 900 why 4- 
100 mid., 400 ¥. whg., 20 mA., 

A. ripple Sil 
150 mid., 300 ©. whg., 290 mA 

A, ripple 4 
200 mfd., 2776 whe 
16 +16 mid., 300 whe 
wid, 10 whe 
0 mid, 720 whe 
8 mid., 10 whe 
60+100 mid, 0 whg 
60 mid. 12 whe 114 
00 mid., 00 wkg 18 


Miniature wire ends moulded, 
500 pf., and 001, each, 
Combined 12in. mask and esouteheon, 
in lightly tinted Perspex. New aapect 
eiged in brown. Fite on tromt of 
cabinet, 12/6. As above for bin. tabe, 
17/6. 

Frame Osctilstor Blocking Trans, 4/6. 
Line Ose. Blocking Trans., 4,6 


100 pt., 


CHOKES. 

2-20 Hen. 160 mA ih ~ F f z 3/ 
6 Hes., 275 mA Pr a 
100 Hen., mA., 14 ~ F 3 4 a/- 
Zheary 150 mA., 9/6; 0 mA. 10 henry, 
im (6; & beary 250 mA., © cobaw., 


Wide Angie P.M. Pocus Unite 
adj. sate tobe, 25) 


Energise’ Foous Coll, low resistance 
mounting bracket, 17/6 


boo Traps for Mullan! or Kagtiah Bieotric 


Vernies 


tabes, §/-, post paid 

Standard 465 Ke ron-cored IP e 
4x lx lin. per pr. 7/6. Wearite 
standard, iron-cored, 465 Ke Pa 
x li x ifin., per or, O16 


lron-Cored 465 Ko. Whistle Filter, 2/6. 
6 KO. MIDGET LF ss, G10 vie 
loin. long, lin. wide, fin. deep by very 
(amous menufacturer Pre aligned 
adjustatie jiron-dust cores, per pair 
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RADIO Oe 


T.V. COMPONENTS (Acton) LTD. 


23 HIGH STREET (Uxbridge Road) ACTON, W.3. 


Telephone : ACOrn 590! 
Hours of Busines: Saturday 9—5 p.m. Wednesday 9—! p.m. Other doys 9—4.30 p.m. 


VALVES—SPECIAL BARGAINS IN GOVT. SURPLUS 


VU .1204 1246 646m 61Am 12/6 
VRGl Sylvania 6aLiat 12H6m 6T4m 106 
VE.58 GON 7gt vu. a6 174 7/6 
Va.os ON 7gt VR.91 acy 198K7 6/6 
VT. VR.196 VT.“ typ 1619 10/- 
127 5 VEG 7/6 VR.O6A VU.coOKUIM «=—8/6 
1ans7 each #.130 each ARBF.12 95: 26 
2x9 any 6VGgt any 066 B.1148 26 
wos type VR.150/90 type iGégt 6840 10/- 
6K7G no7 va.70 5- 467 30)- 
6150 nh > ay 46468208 50:- 
1200(4 De en7 12J bgt j type S012 12/6 
SAA Xigt soll 12/6 
Om ov.73 1616 1CSgt 7/16 


VALVE ORDERS OVER £5, less 5%, discount, post free 


RC.A. SPEECH AMPLIFIER MI-11220A. 200-250 v. A.C. input 
Containing 2-616 vaives in push-pull output, 7 valves in all, Gram and 
mike inputs ficced. This model is undoubtedly one of the finest medium 
powered amplifiers ever produced, Complete with all valves, £16/10/-. 
Carr, 10 
50 WATT AMPLIFIER, EX-GOVT. With 4-KT66's in paralleled 
push-pull. Standard 200-250 v. mains input, A.C. Output impedance 
600 ohms line. For high imp. gram. and mike input. Bass boost control 
ficced. This excellent quality amplifier is housed in a strong metal case 
and is ready for use. Terrific performance. Bargain value €25, carr. paid 
HALLICRAPTER SPEECH nag ma BCAI4A. Part of BCEIO 
equipment, As new, €25, carriage pai 
VITAVOX PRESSURE UNITS COMPLETE WITH 4lin. EX- 
PONENTIAL HORN, €7/12/6, carriage 10/-. Pressure Units can be 
supplied separately at 64/96, carriage 5/- 
ROTARY CONVERTERS. 24 v 6c. input, 230 v. A.C. output at 
50 cycles, 100 watt. Brand new, €4/17/6, carriage 7/6 
A.c. TO D.C. SUPPLY UNIT (5.T.C. Selenium Rectifier), Complete 
with mains isolation transformer, fixed and housed in strong metal 
cabinet. 250 v. A.C. input, 200-250 v. D.C. output at 3-4 amps. Ready 
to use for £8/10/+ only, carriage - 
syne es vegan A MONARC B.5.R. SPEED CHANGER, 
69/7/6, carria 
RA-86 REC irlen UNIT (PART OF SCR.720 EQUIPMENT). 
Containing the following valve line-up: 3-6L6m, 3-5T4m, 2-657 ¢¢'s, 
2-VR.150/30's, etc., ete ba. ain value at €4/19/6, carriage 5/- 
CRYSTAL CALIBRATOR BY MARCONI IN ;RUMENTS. 
Brand new and unused, complete with spare set of 5 valves and operat- 
ing manual. Freq. range 170-240 Me/s. Accuracy: | part in 10,000 
Our price €7/9/6, carr, 10/- 
AMERICAN H.F. SIGNAL GENERATORS. Type 122A. input 
110 v. A.C. Freq. —_ 8-150 Mc/s and 50-230 Mc/s. New and 
unused €25, carria 
ELECTRIC LIGH rit st SLOT METERS. 200-250 v. A.C. at 5-10 amps 
1/- in slot at 6d, or 74. per ?- oy pee aaaeee Led. All bakelice case 
in very good condition, 50/- 
R115 OMMUNICATION *aucuivens. Individually tested and 
despatched in good working order, Cases slightly soiled, €8/19/6. 
Brand new, €10/19/6, carriage 7/6, 
RECEIVER TYPE 109. in good condition. Freq. range |.8-3.9 Mc/s 
and 3.9-6.5 Mc/s continuous. Designed to operate on 6 v. batcery 
Limited quantity only, £4/7/6, carriage 10/-. 
PHOTO-ELECTRIC MULTIPLIER CELLS. Type 931A. €2/10/., 
~ Also 931A complete on chassis with multiplier network and 
Shin vaivehoiders, etc., €3/10/-, p.p. 2/- 
TIME SWITCHES (NEWBRIDGE) 250 v. A.C. Synchronous 5 amp 
Used but in working order, 39/6, p.p. 2/6 
CONDENSERS. 2 mid. 7.5 kv. working at 15 kv. Test (Dubilier) 
Brand new, €2/10/- each, carr, 5/- 
EVERSHED AND VIGNOLES (EX-G.P.0O.) HIGH RANGE 
CONSTANT PRESSURE MEGGERS. 5 meg.! 000 meg.infinity 
in good working condition. Housed in wooden case, €7/10/-, carr. 10/- 
Ditto, 250 v. Low range anes megger. 5000 ohms-20 megs. infinity 
Finish as above, same price and carr 
813 CERAMIC VALVE HOLDERS, 9/6 each, p.p. 6d. Also 4 pin 
large ‘ Jumbo * ceramic valve holders, 6/6 each, p.p. 6d 
TRANSMITTER-RECEIVER T.R. 1143A or 1430. Either type 
available. Complete Unit (less crystals and power supply). In very good 
condition. This trans-receiver, which until recently was extensively 
used by the R.A.F., has « very wide freq. range and is offered at the 
ridiculously low price of €9/19/6, carr. 10/-. 
CATHODE RAY TUBES. Types J6Pi, Jin., new and unused wirh 
base and screen, 42/6, pp. 2/-. Type VCRI38 (ECR35S), 3hin. with screen 
and base in new and unused condition, 42/6, p.p. 2/-. Type VCR97, 
6in., ex-equip., in good order, 20/-, p.p. 3/6. VCRI3I, lin. C.R.T., new 
and in perfect condition. Miniscope replacement tube, etc., 35/-, 
pp. i/-. Type CVIS26, 2fin., 4¥ wT 3,000 v. anode, complete 
with base and Mu-metal screen, 20/-, 2/6. 
ay baggage MK. If ner. 10A/10994, 24 v. new and 
unused 
B.C. 929A ear. INDICATOR UNIT (EX-U.S.A.). Containing 
1-38P 1 din. C.R.T., 2-6SN7's, 2-6H6's, 1-6G6, 1-45, 1-2X2, 7 vaives in 
all. ideal for ‘Seope conversion. New in original sealed cartons. Bar 
ain value, 65/-, carr. 5/- 

Y GATTERIES (EX-GOVT.). 72 v. H.T. 1. Sv. LT. Ideal for 

battery portables, size: 6jin. x Sin. x Jin. In very good condition, 
tested before despatch. Price 5/-, carr. paid. 
SELENIUM METAL RECTIFIERS BUILT TO SPECIFICATION. ALL 
TYPES AVAILABLE FULLY GUARANTEED. VERY GOOD DELIVERY 
COMPETITIVE PRICES. MAY WE QUOTE YOU! K3/ AND ks 
SERIES STILL AVAILABLE FROM STOCK, 


MANY OTHER LINES IN STOCK. YOUR ENQUIRIES 
INVITED TRADE SUPPLIED 


15 LITTLE NEWPORT ST., LONDON, W.C.2. 


GERrard 6794/1453 
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R.C.A. TRANSMITTERS. Type 4331. | kW. (telephone); 
1.4 kW. (telegraph). Frequency range 3 Mc. to Mc. 
BC4IO TRANSMITTERS with speech amplifier, aerial tuning 
unit, etc. Brand new 
ACA TRANSMITTERS. Type ET-4336. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares 
RCA TRANSMITTERS. Type ET-4332 modified by RAF 
for use on crystal or master oscillator, Complete with speech 
amplifier 
MULTI CHANNEL TRANSMITTER T-4/FRC, with modu- 
lators MD-1/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output. 
W.S. We. 19 & 22. Both complete with installation kit. 
Tropicalised New 
MAGNETO 1I0 LINE U.C. 40 Line F & F TELEPHONE 
SWITCHBOARDS (compiete) 
MARCONI! SIGNAL GENERATORS Type T.F. 144G. 
As new, checke 
A.R.88D's, A.R.77's, $27's, 8C.312, 8C.342, R.109 
and others 
METAL RECTIFIERS Type 18, D.C. output 10 amps at 22 v 
input 220/250 v., 50 c/s 
All above items in excellent working condition 
Working demonstration upon request 

SPARES A large selection available for SCRI99 (BC6IO), 

ET4336, SCR6IO, EES Telephones, and Tele- 
printers type 7B 
TX VALVES 805, 807, 813, 861, G66A, IOOTH, 250TH, and many 


others 


Large stock of Tx condensers, crystals and other components. 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone : RIV 8006/7 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 2)’ 
FLUSH PATTERN MOVING COIL INSTRU. 
MENTS (as illustrated) 

AMPERES D.C, 0-!, 2, 3, 5, 10, 15, 20, 

25, 30, 50. 

MILLIAMPS,. 0-1, |-0-i, 0-5, 10, [5, 

20, 25, 30, 50, 100, 250, 500. 

MICROAMPS. 0-50, 100, 200, 250, 400, 

500, 750, 50-0-50, 100-0-100, 250-0-250, 

500-0-500. 

MILLIVOLTS. 0-10, 25, 50, 75, 100, 500, 

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 

250, 500, 750, 1,000. 

VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 

500, 750, 1,000. 
We can supply meters with NON-STANDARD 
CURRENT and VOLTAGE RANGES to any specifica- 
tion. DELIVERY 7-14 days. 
MOVING IRON, THERMO & ELECTROSTATIC 
INSTRUMENTS ALSO AVAILABLE 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.!|. 
Telephone: EUSton 1639 
Supplied to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 


Jury, 1955 


TRADE ENQUIRIES 
INVITED 


Wirevess Worip 


Bou 


“FOR ALL RADIO BARGAINS 
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(RADIO) LIMITED 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


RIISS COMMUNICATION RECEIVERS. 


Individually aerial tested Brand new in 
original transic cases, €11/19/6 each. Brand 
new but shop-soiled, £9/19/6 each. A com- 


bined power pack and audio output stage for 
A.C. mains, can be supplied with a receiver 
for an extra cost of 79/6. 


SMOOTHING CHOKES. Admiralty type, 
9 henry 100 mA., 7/6; American shrouded type, 
10 henry 60 mA., 5/-; American potted types, 
10 henry 80 mA., 7/6, and 8 henry 100 mA 


Heavy duty type, 15 henry 275 mA., 10/6, 

MIDGET REVERSIBLE MOTORS. for 
operation on 4, 6, 12 or 24 volts D.C. Size 
Zin. x Itin., spindle length jin. xin. ideal 
for model makers, locos., boats, etc., 10/6. 
DEAF-AID VALVES. Brand new “ Ray- 


theon CK 5SOSAX equivalent to DF70, 2/6 each. 
Holders 6d. each 

METER SWITCHES. Standard “ Yaxley 
type, 8 bank, single pole, 9, |! or 12 way, 7/6 
each 


INDICATOR UNIT 157. 
VCR97 C.R.T., 16 SP61, | VRS4, | EASO and 
thousands of components. ideal for cele- 
vision, brand new condition, $7/6 each 


METER RECTIFIERS. Full wave bridged, 
2 mA., S.T.C., brand new, 5/6 each 
TELEPRINTER EQUIPMENT apparatus 
telegraph two cone Mark li. Complete with all 
valves and send-receive relays, £7 :10/- each 


These contain a 


AMERICAN ‘* SPRAGUE’ CON- 
DENSERS. Oi! and paper filled, 4 mfd., 
600 vole, 10/6 each; 2 mfd., 1,000 vole, $'6; 
25 mfd,. 3,000 vole, 3/6; .15x.15 mifd.. 
8,000 vole, 7/6; .05 mfd., 16,000 vole, 10/6; 
6 mfd., 530 volt, 4/6; complete smoothing 
units; @x 8x4 mfd., 650 voles, 12,6; 424 


x 4x2! mfd., 00 volts, 12/6 each. 


RELAYS. Siemens midget high-speed relays, 
twin 1,000 ohm coils, 12/6; polarised twin 
600 ohm coils, 8/6 each. We stock all types of 
relays, 6,000 and 3,000 types, heavy,and light con- 
tacts, including platinum. Send us your enquiries 
EX A.M. SWITCH BOXES. Fitted with 
3 independent S-amp. switches, size 34x 2x 
2in., ideal for models, etc., 1/9 each. 

HRC. &VOLT VIBRATOR SUPPLY 
UNITS. Oucput 165 voles 80 mA., 6.3 vole 
3 amp., 6X5 rectifier, choke and condenser 
smoothed, cabinet size 7x7x6in. Supplied 
with clips and leads, 29/6 each 


SUB-STANDARD VOLTMETERS. A 
portable precision instrument complete with 
leather carrying case measuring 0-300 volts 
D.C. on six ranges, €4/19/6 each 


HEADPHONES. Brand new and boxed, 
Res. 150 ohms, adjustable headband, 6/6 each 
MUIRHEAD PRECISION-BUILT KEY 
SWITCHES with heavy contacts. 8 pole 
2 way, brand new, 4/6 each 

GERMANIUM DIODES. ideal for crystal 
sets, 1/6 each. Crystal set coils with circuit 
2Zéeach. .0005 mfd. cuning condenser, 3/10. 


AMERICAN INSTRUMENT POTEN- 
TIOMETERS. Grand sew and boxed, 
0,000 ohens, Shin. dia. ideal for bridge, 22/6. 


DEAF-AIDS. An exceptional offer of deaf 
aid units, complete with three miniature 
valves, crystal mike, etc., but less outside 
bakelice case, only 19/6 each. Miniature ear 
pieces, 3/6, or with lead and plugs, 4:6 each 


TRANSFORMER TYPE !. Primary 230 voles 
50 cycles. Secondary 620-0-620 volts, 250 mA 
tapped 550-0-550, and 375-0-375 voles Two 
5 volt 3 amp. windings. Ample space for 
6.3 vole windings, supplied brand new, 39 6 each 


LOOP AERIALS. “Marconi” direction 
finding loop aerials, type 17, brand new and 
boxed, 59/6 each 


TRANSFORMER TYPE 2. Primary 230 voles 
50 cycles. Secondary 5-0-5 v., 5-0-5 v. and 
5-0-5 v.,allacS amps. This will give any volcage 
between 5 and 30 volts in 5-vole steps at 5 amps 
Supplied brand new, 39/6 each 


CRYSTAL MICROPHONE INSERTS 
A sensitive high impedance crystal mike, ideal 
for tape recorders, amplifiers, erc., 7/6 each 


TRANSFORMER TYPE 3. Ex-Admiraicy 
230 volt 50 cycle input. Seconcary 2,000 volts, 
5 mA. Idealfor ‘scope, etc., 14/6 each 


SPECIAL OFFER. PACKARD BELL 
AMPLIFIERS. These brand new American 
amplifiers are complete with a 6517 and 
2807 valves, condensers, resistors, midget 
relay, pot and B-way midget plug and socket 
12/6 each with circuit 


TRANSFORMER TYPE 4 
200/250 volts 50 cycle input 
14 amps., and 6.3 volts C.T 
10/6 each. 


Ex-Admiralty 
Secondary 4 volts 
1} amps., only 


100 MICROAMP METERS. A 2jin. flush 


mounting meter, scaled 0-|,500 yards, first- 
grade instruments, brand new and boxed 
42/6 each. 


TRANSFORMER TYPE 5 Ex Admiralty 
230 volt, 50 cycle. Secondary 500 x 500 volt’ 
250 mA., 4 vole 3 amp. C.T., 3,000 vole insula 
tion, 22/6 each 


TEST SET TYPE 744A 
an oscilloscope’ These units contain a 
YCRI39 Bin. CRT and |i other valves. A 
complete A.C. 230-volt power pack giving 
E.H.T., H.T., and L.T., fully smoothed, paper 


The ideal basis for 


condensers throughout Supplied tube 
tested, £4/19/6 each 
P.O. UNISELECTOR SWITCHES. 4 bank 


double wipers, 25 position, brand new, 32/6. 


DEAF-AID POTS. A midger | 
pot with switch, only I)- each 


WAVEMETER TYPE WOI02. An absorp 
tion wavemeter covering (80-220 Mes 
Complete with 230-vole A.C. mains power 
pack, supplied brand new, 526 each 


meg. ohm 


CERAMIC SWITCHES. {2 pole 
4 bank, 10/6; 12 pole, 3 way, 3 
7 pole, 2 way, 3 bank, $/6; 6 pole, 3 way, 2 bank, 
4/6; 2 pole, 2 way, | bank, 2/6; | pole, 4 way, 
| bank, 2/6; Large Transmicting type, 2 pole, 
6 way, 2 bank, 6/6; | pole, 4 way, | bank, 4/6. 


FILAMENT TRANSFORMERS. 7220-240. 
volt input, 6.3 vole 1.5 amp., 5/9 each; 6.3 volt 
3 amp., 9/6 each 

P.O. KEY SWITCHES. Double pole change 


over, complete with knob, brand new, 2 


PYE 45 MEG. LF. STRIPS. Complete 
television 1.F. strip with 6 EASO valves 
Finest strip ever produced, brand new and 


complete, 59/6 each 


“RECORD AMPLI- 
FPIERS.”” A push-pull 
amplifier giving 6 watts 
output or operation 
on 200-250 voles A.C 
Standard gram input 
output matched to 3 or 
'S ohms. Tone and 
volume controls Complete valve line-up 
65N7,6V6,6V6,5Z4. Supplied in an aceractive 
desk type cabinet, perfect working order 


£6 10 - each 
— All brand new and boxed 
0-50 mA lin. square, F/M Mcoll, 7/6; 
0-100 mA. dyin. round, F/M., Micoil, 9/6; 
0-150 mA., lin. square, FM., Micoil, 76; 
0-200 mA Jin. square, F/M Mecoil, 76; 
0-200 mA., 2bin. round, FM., M coil, 96; 
0-20 volts, 2in. square, FM Mecoil, 76; 
0-1 amp., 2hin preteesia , RF, 76; 0-5 amp 
2jin. round, F/M., RF 6; 0-10 amp., 2jin 
round, F/M., Micoil, 12 6; 0-30 amp din 
square, F/M., M/coil, 7/6. 
A.c. vou vers ere. 50 CYCLE. 0-'5 voles 
2jin. round, F/M., 8/6; 0-20 voles, hin 
round, F/M., M/i .) e, rt 300 voles, 24in. round, 
ein. Mii., 2s ; 0-300 voles, Sin. projection 
1., 50)-. 


AMERICAN POWER RHEOSTATS. 
Brand new and boxed. 8 ohm, 3.3 amp., 8/6; 
8 ohm, 2.5 amp., 7/6; 60 ohm, |.3 amp., 7/6; 
90 ohm, 0.74 amp., 7/6; 200 ohm, 0.35 amp., 
5/6. ideal for train, model or charging control 


MULTIWAY TOGGLE SWITCH BOXES. 
Fitted with 16 toggle type switches. ideal for 
train or model control, brand new and boxed 
4/- each 


HOUR RECORDERS. A time recorder 
for operation on 200/250 volts A.C. Range 
from 1/10-10,000 hours on five separate scales 
Supplied brand new and boxed, 39/6¢ each 


PAG POWER PACKS. input 200/250 vole 
A.C. Output 175 volts 60 mA., and 12 volts 


2.5 amp. Fully smoothed, 524 rectifier, 32/6 
APN4 RECEIVERS. Brand new and 
complete with valves type | of 6517, | of 
65N7, | of 6H6, | of 65A7, | of 5U4G, | of 
6537, | of VRIOS/30, 2 of 2X2, 3 of 684, 
4 of 6SK7, £5/19/6. 


BATTERY CHARGING EQUIPMENT 
Transformers. 200/250 gots /ngee Output 
9 or 15 voles | amp., 9/9; 9 or 17 volts 
1.5 amp., 12/6; 35, Pa 14/3; 
3.5, 9 or 17 voles 4 amp., 16/6. Rectifiers full 
waveand bridged. 12 voles | amp., $/6; 12 voles 


2 amp., 11/3; 12 voles 4 amp., 14/3, 
INDICATOR TYPE 96. These brand new 
units contain a VCRO7 CRT, 6 SP6i, 3 VRS4 
| EASO, thousands of components. ideal for 
television, 45/- each 

WESTERN ELEcTRic HANDSETS 

Standard P.O. cype, 12/6 each 

EX-W.D. POWER PACKS. 230 volu A.C 

input. Output 150 volts 60 mA., 6.3 volu 
| amp Fully smoothed, metal rectifiers 

29/6 each 
MARCONI! DIRECTION FINDING 
RECEIVERS M.D.F.S. Baccery cperaced 


Frequency coverage 275 kc 6-650 ke's Built in § 


loudspesker, or phone output Perlect 
condition, €17.10.0 each 
HOURS OF BUSINESS: 9 m4 pom 


Thursday | p.m. Open ali day Saturday 
PLEASE PRINT YOUR NAME AND 


ADDRESS CLEARLY, ALSO INCLUDE 
POSTAGE OR iSAaniace ON ALL 
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IHustration is with covers removed 


TWO WONDERFUL BARGAINS 


ELECTRO-VOICE MOVING 
COIL MICROPHONES 


No. 6006.C. With built-in matching trans 
former for direct connection to grid of ampli 
fier valve. These mikes are ex the famous 
BC.610 Transmicter and give perfect speech 
quality, they are all brand new with fc, 
screen lead and 3 pin plug, packed in original 
carton, Price £2, plus |/6 postage and packing 


We are offering AS NEW, COMPLETE TR.1196 TRANSCEIVERS, as illustrated. Ourfic 
comprises, 6 valve Superhet, 3 Valve Transmitter, Power Unit and Relay Unie. Ali complece 
on Chassis. Present range 4-6.5 mc/s. and output 2 watts, Can be easily converted to cover 
1.5 mec/s.-7 me/s. and power output up to 6 watts. it has a most versatile Receiver which can 
be easily adapted to cover any band of frequencies from medium broadcast to 30 mc/s. The 
Transmitter range can also be easily extended and by simply adding 200 pf. condenser to tank 
circuit will cover 1.5 me/s. Cirewit and conversion details included with each unit. 

Each oucfit is despatched in transit case at the amazingly low price of €3/-/- pius carriage 10/- 
if despatched w'thout Transit Case, £2/10/- pius carriage 8/6 


WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD. 
615, BORDESLEY GREEN, 


BIRMINGHAM, 9. Phone: VIC 2078 


LARGE QUANTITIES OF OUR UN- 

USED COMPONENT BARGAINS 

STILL AVAILABLE AT PRICES BELOW 
MANUFACTURING COSTS. 


Ceramic Variable Condenser, split stator 
IS/'S Pf., 2/6 each. Ceramic Trimmers 
22 PY., S/- per doz. Variable Condensers 
100 Pf. ceramic insulation, 2/-each. Variable 
Condensers in screening case 50 Pf., 1/- each 
Wave Change Switches 2 wafer 6 pole 
3-way standard § spindles, 1/3 each. Porce- 
lain Stand-offs, insulators only, miniature 
lin., 2/- doz. Pots 100 K and | meg. ¢ spindle 
and 3-gang each 70 K all at I/- each. Hum- 
dinger Pots |00 ohm. miniature wire wound, 
2/- each. 100 K Miniature Pots jin. long 
spindle, t/- each. Erie Resistors 47K 2 
watt boxed in 50’s. and 5’s. Erie Resistors 
1,200 ohm, 4 w. boxed in 50’s 2 watt 150 
K | watt, 22 K | watt, 70 K 1 watt; price, 
2 wate 3d., | watt 2d., 4 wate Id. Wire 
Wound Vitreous 10 watt wire ends 50002 


cach, 9d. 
SLEEVING 


We are able co offer for immediate delivery 
Sleeving in various grades, such as Permanoid, 
Micoflex Plastic and Tenaplas Silk covered 
Prices are 20% below present trade. For 
example, various colours, | mm, and 1.5 mm. 
Permanoid, in coils of approx. 144 yds., 8/6 
per coil 


THIS COLUMN POST EXTRA 


CABINETS !! 
The “ OCTAGONAL” 
Speaker Cabinet 


This new cabinet, which works on the loaded 
port principle, is constructed in laminated 
solt woods. it was originally designed for the 
G.E.C. Metai Cone Speaker, but is equally 
suitablefor any Bin, speaker unit. The model 
is available in polished veneered oak or 
walnut. 

Retail Price £12/10)-. 
Send for our current trade price list on the 
Osram 912 Amplifier Components together 
with our monthly bulletin and Special Cabiner 
Liss 


Liberal Trade Discount 


j eeenenennn 


COILS 


Trade only supplied | 
m\ 5 V.E.8. WHOLESALE SERVICES Lia 


on lL Guonerspary Leno, Acton, WA. Tel. ACOrn 6027 


CHOKES "408 Enquiries wercomen 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED S“ANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.OS., L.E.B., ETC 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
+ LIVINGSTONE 2261 
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| TRANSFORMERS 


LARGE OR SMALL QUANTITIES 


EST, 1933 


During the past five years 
“ACRU " 
Neons have been sold with 
not a single complaint about 
short life. 


over 4 million 


There are 12 different types of “ACRU” Neon Indicator Lamps 


With incorporated resistance they can be connected directly to the mains voltage. 


THE ACRU ELECTRIC TOOL MFG. CO. LTD., 
CHAPEL STREET, LEVENSHULME, MANCHESTER. 


2 The Minimum life 
Se of ““ACRU” Neons 
: is 25,000 hours. 


\ Ask for leaflets. 


Tel.: Rusholme 4613 
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PROOPS srs. The Walk-atound Shop 


guarantees Customers’ Satisfaction 


BENDIX COMMUNICATIONS 
RECEIVER TYPE RA-10DB 


A superb 8 valve 4 band receiver covering 150-400 kc/s., 400-1100 
ke/s., 2-5 M/cs., and 5-10 M/cs. Valve line up 6SK7 R/F, 6K8 F/C, 
Two 6SK7 IF Amplifiers, 6R7 Second Det. AVC and AF Amplifier, 
6C5 BFO, 6K6 OP, 6H6 Sig. limiter diode. 

ay A Ape Et Fag ge FO 


generator may be removed and the space utilised for a converter. A ciroult for a.c. 
mains conversion is available. 


In NEW CONDITION As a BOAT, TRUCK, CARAVAN or CAR RECRIVER & it# UNBQUALLED 
in value; converted to a.c. operation for fixed station, it equals receivers selling 
for over ‘tive times the price we ask. 

¢ 5 1 Oo 0 Full technical details, servicing data and circuit are supplied with every 


Packing and Carriage, 10/- , 


A MULTIRANGE AC/DC 
TESTMETER of well known American 


manufacture 


This testmeter has a basic movement of 400 microamps and 
is calibrated for use on the following ranges:— 

A.C, and D.C, Volts 0 to 5,000 V. in 6 switched ranges. 

D.C. Current ranges 0-IlmA, 1-l0mA, 10-100mA and 100mA-1 
Amp. 

Use as an OHMMETER (Resistance Measurements) .1 ohm to 
1 megohm. 

Decibels from —10 db to +15 db. For line load impedances from 
5 to 1,000 ohms (directly calibrated for 500 ohm line). 

This instrument is contained in a well finished All meters fully tested before 

polished wood case with leather carrying handle. despatch. Supplied complete with £4 1 9 Oo 
Leads and test probes are housed in the case moulded test probes, full operating ° ° 
which measures 6}in, x 64in. x 4}in. instructions and circuit diagram. (Packing & postage 3/-) 


ee ee ee SS st 


70 em. UNIT. Brand New, consisting of pair | | 
of tuned lines. 2 acorn valve holders, coarse 


and fine tunin Suitable for mixer or oscil- M 
lator unit Stee 5in, x 3)in. x fin. 6/6 post ! n ! a t u r e 
0 POCKET RADIO 
ae pyaroes VALVES. 713A 
P tri (Door knob type) 9/-. GLA46A 4 
Disc Sealed triode (Lighthouse Tube) 25/-. R ec e iV er 


6SN7 6/9, 6SL7 6/9, 6SQ7 7/-, 807 (American) 
6/6, VT 52 (E132) 7/-, TT.11 (VT 501) S/~. 


NOTE: Prices inciade postuee. converted from an ex-Govern- 


| 

l 

| 

! 

I 

7 ment Hearing Aid. 
ABSORPTION WAVEMETER. In metal { Complete KIT of parts 

| 

| 

| 

| 


case, Sin. x 4hin. = Shin., with calibrated 


dial 0-100 covering gy 190-210 
mec/s.; 80 volt neon tu 6/6 post paid, or 
Batteries extra: 15 ¥ (type 
D18), 8d. 30 v. H.T. (type bits): 


BRIDGE MEGGERS, 250Vv. ” "#P#t “ate, 9/~. post paid 
Made by Evershed & Vignoles, with 


integral Decade Box. 102-1M. In FOR DEAF PEOPLE. An ex-Govern- 
leather case 12in. x 9in. x 8in. In ment Hearing Aid in perfect working 


See details in our whole page 


perfect order. order is also available with miniature ear- advertisement in June Wireless 
pies 116 me — panes ear insert for ONLY World, and full technical informa- 
mee » Pom Bi, tion on page 135 of May issue. 
£ 1 0 a Batteries extra. For full details see | ok I ” ee a ee 


NOTE: Orders and Enquiries ‘o Dept. * W. Shop hours: 9 a.m. to 6 p.m. Thursday - 9 a.m. t© | p.m OPEN ALL DAY SATURDAY 


PROOPS BROS. LTD. The Watlh-around Shop 


52 TOTTENHAM COURT ROAD ‘ LONDON : Ww.i Telephone : LANgham 0/4! 
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The High Fidelity 
Specialists 


NEW APPARATUS FROM STOCK 


Leak TL.10 amplifier with Point One preamp. 27 gns. cash or £6/7'- 
deposit and 28/2 monthly 


R.D. junior amplifier with preamp. €26 cash or &6 deposit and 25,7 
monthly 

Collaro 2010 new type transcription gram unit, I2in. turntable, long 
arm with curnover transcription insert. €16/11/18 cash or 44/11/11 


deposit and 26/8 monthly 
Tannoy | 2in. dual concentric corner speaker, contemporary style cabinet, 
medium oak veneer, £46 gns. cash or £10/6/- deposit and 48/7 monthly 
Pye CANTATA corner speaker, dark walnut veneer, 12 watts, 1S ohms 
35 gns. cash or €7/15/- deposit and 37/1 monthly. 


Chapman Fm.8! V.H.F., F.M. feeder 87.5 MC/S to 100 M/CS 421 cash 
or £5 deposit and 21/2 monthly 

Goodmans Axiom 150 Mark Ii !2in. double-cone speaker 15 watts 
41056 

Connoisseur }-speed motor, variable. €25/15/5 cash or £5/15/5 deposit 


and 25/7 monthly 


Also full stocks of GARARD, LOWTHER, ACOUSTICAL, DECCA, and 
WHARFEDALE products 
PART EXCHANGE WELCOMED 
The new LOWTHER T.P.10, 12 watts output, Free van delivery within 20 miles radius of our shop. 
oy ush pull EL 34's, 7 to 70,000 c.p.s. £ 4 ¢] Write for our list of reconditioned equipment 
jotor control unit for above £20 
BARGAINS IN RECONDITIONED STOCK— 
Leak V/S Long/Medium/Short wave Decca P.A.6 push-pull amplifier in | Barker |2in. unit in walnut veneered 
tuner in perfect order 606 portable metal case £14 0 @| cabinet £ ae 
Leak TL/i2amplifier, varisiope preamp. 425 @ © | Decca Deccala amplifier P.A.9 pust | Connoisseur 3-speed ‘motor 4i7 0 06 
Lowther TP.| corner speaker, lacest pull throughout, complete in 2 Deccalian 3-speed portable repro- 
model 475 0 «6 portable cases “i710 © ducer, brown leatherette a7 0 (06 
Acoustical QUAD amp.& concrolunic 416 @ © | Tannoy i5in. speaker cit 0 0 Decca }-speed portable record player, 
Connoisseur 2-speed 33/78 » £12 @ @ | Barker !2in, 148A speaker unie a6 0) 2 Xtal heads 410 0 @ 


All second-hand opporatus can be exchanged within one month for other goods available, providing they are in the same condition as supplied 


93-94 FLEET 


STREET, LONDON, 


E.C.4 Phone: CENtral 9391/2 


Cs 
rIPse 


in the new 
Kelly range of 
HE Reproducers 


for the Trade 
and Amateur 


RIS. RIBBON LOUDSPE NKR 


Here is @ radical advance in the development of high frequen 
reproducing units. It utilises an entirely new principle com 
pared with convention al moving-coil “ tweeters.”” It gives 
remarkably smooth response free from resonance throughout 
its exceptionally wide frequency range The main characteris 
tics are listed below write tor full details and recommendations 
ust price 12 GNS. 
Response 3,000.20,000 c/s Horn loaded . 1,000 c/s cut-off 
Power Capacity 10 waces Equivalent } 3.00 gms 
Impedance 15 ohms moving-coil ; ie S dynes im 
Flux 10,000 Gauss units j a 
*Dynamic Mass 0.008 grams | Dimensions Shin. x Shin. x 44in 
*Force/mass ratio 
4x 10° dynes/gm Weight 8 ib 


TF e/eh Gi 
: L 
KELLY ACOU STi KS IMITED 


295 REGENT’S PARK ROAD, LONDON, N.3. Phone FINCHLEY 646! 


iV REPLACEMENTS 


are sole distributors of the 


NEW R-A-E 


Type C.1.A, 
LINE OUTPUT 
TESTER 


Essentially a special purpose 
oscilloscope, with a lin. dia- 


meter screen, for checking 
damping of TV line O.P 
transformers. Uses the 


method of injecting a pulse 
into the primary, and inspect- 


ing the resulting wave train 
on screen. One shorting tur. 
PRICE §f] 1 clearly shows on the screen 
I 0 0 Finished in durable bronze 
(inc. post and pkg.) hammer finish, with con- 
trasting cream panel. Test 
leads may be wound round 
Send 1 for ‘“‘Rewind carrying handle. Measures 
and Replacement Hand- only 6}in. x 4}in. x 3in. 200- 
book” giving full details of 250 volts A.C. GUARAN 
transformer replacement acl ——€ 
once TEED 12 MONTHS 
Indispensable to every Ser- 
vice Engineer! 
. 


REPLACEMENTS 


134/136 LEWISHAM WAY - NEW CROSS - S.E.14 TiDeway 3696-2330 
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“R.F. 26°" F.M. CONVERTOR UNIT— 88/100 Mc/s. 


We can now offer this self-contained 
Unit comprising 6 Valves @RA6 
EO, VRS), EPOd, BPO Two LF 
stages amd separate |ooa) oscillator, aleo 
Muirhead graduated vernier § drive 
assuring easy tuning 
COMPONENTS OFFERED TO COM- 
PLETE FM. UNIT 


tag strips, £4 12/6 
@ Inestructic« Rook with teemica 
cireuit and 


gram, 1/6 


WwW @ Voltage required 0 v. 30 mA 
. 6.3 2 amps 


@ Special ~ of all above items 
RF26, including cisotl,_ pe/6/- poxtag 
ALL ITEMS SOLD GEPARAT 
@ Charge for alignment when completed ; 
@ Assembicd, aligned and ready for use e8 10 
Call for demonstration. 


5 Harrow Road, Paddington, 
PADdington 1008/9 and 040! 


OPEN MONDAY to Sat. 9-6. THURS. ! o'clock 
SEND STAMPS FOR NEW 1956 28-PAGE CATALOGUE 


oo 


RADIO-GRAM CHASSIS 
3 Wave-band Superhet Med., long and 


short 
5 Latest Type MULLARD Valves 
4 Position Switching Gram., med., long, 
and short 
Provision for Extension 
Mains 110/250 volts 
Chassis |lin. x Jin. x 2hin. Scale Bin. Square 
Or Chassis i3}in. x 6hin. x 2hin. Dial 10in. x 
Siin. PRICE €10/5/-. 

BRAND NEW AND GUARANTEED 


Speaker. Ac 


MEGGERS 
EVERSHED WEE-MEGGER 6 50 meg 

600 volt e215 0 
EVERSHED WEE-MEGGER © « 

250 volt e000 
RECORD “ MIAOR" 0-20 meg. ‘(eoo 
BOWTHORPE CONTINUITY METER © 

5000 and 100-200 ,000 265 «0 

Allin new condition and guarantesd 


MORSE PRACTICE KIT 
Complete with buszer, morse tapper and battery 
compartinant on baseboard, @-, post paid 


RCA @31A PHOTO-ELECTRIC CELL AND MULTI- 
PLIER. For facsimile transmission, flying spot 
telecine tranemimion and research involving low 
light-lewels, O-stage multiplier treed sew end 
guarantes’, cooly €8/10) Special li-pin base B/- 
Date sheets supplied 


T.C.C. .1 mid. 5/7,000 v. wkg., type CPO8Q0, Bakelite 
cate, 7/6 each. Bl. .1 2,000 v. whe 4- 


CARR. PACKING AND INS. 10/-. 
G.E.C, RECORDING TAPE 
600fc. Reels 10 - 


RECORD CHANGERS 


S-epeed Auto-changer Plays mixed records, cream 
finish, well-known manufacturer, listed 616/10, 


OUR PRICE @0/10/6 ao4 Ff. 4 fF 


EPSO (VR9IA) 
The selected EPSO, Red Sylvania, original boxes 
10/- each, 90/- for ten 


PYE 45 Me's. STRIP 

TYPE 3583 UNITS 
ne Sin. x Qin. Complete with 45 Mo/s. Py® 
valves 10 EFOO, EB34 and BADSO, volum* 
mirols, and hoete of Resistors and Condenser 
Sound aod vision ean be incorporated on this chassis 
with minimum espace. New condition. Modification 
jata supplied. Price @5. Carriage paid 


AN APA-1 CATHODE RAY INDICATOR AMPLIFIER 
UNIT. Complete, comprising B71 C.B.T., 7-G8N agte 
1-OH6, 1-606, 1-222, 1-645, valve Brand new, 
£4/19/6 plus carriage 7/6 


VIBRATOR PACKS, ETC. 


Input 19 ¥., output 200 ¥. @ 44mA 25 

input 6 ¥., output 180 ¥. @ 40 mA gL" 
Vibrator Transformers 6 vy. 180 ¥. 40 mA 76 
Vibrator Transformers 6 ¥. 260 ©. 80 mA a6 
Vibrator Traastormers 12 v. 250 v. 80 mA 86 
Vibrators 6, 12 of 24 ¥. 4 pin 5 

Vibrators 6 or 7 pin synchrono 12/6 
Vibrators 12 ¥. 7 pin eynehron 12/6 
Vibrators 2 ¥. 7 pin eynehronous 7/6 


U.S.A. INDICATOR UNIT Type BC929A 
These Units are in abeolutely new condition. In biack 
orackle cabinet L4gin Gin. « Gin. Complete with 
3 BPI C/R Tube, Shield and Holder %-68N70T 
2 GHOGT; 1 6X5GT, 1 242 1 606, Vicontrols 
condensers, ete. Ideal for scope 

65/- Carr. & Packing 5 


TRII96 RECEIVER 


Receiver 27/73. This is o six-valve superhet receiver 
with 465 koje 1.7.5. Complete with all valves 

2 Bro, 2 BK3 bre, | RBOS In brand new 
condition with full conversion data, #PROLAI 


OFPER, 27/6 (plus 2/6 carriage) 


i 


2? 
CASE REMOVED FOR LLLUSTRATION; 


TRANSMITTER RECEIVER 
“38” WALKIE TALKIE SETS 


We have purchased large quantity of the 
above “' 38°’ Sets, and can now offer same 
complete in case with 5 valves 4 VP23 and 
ATP4, Throat Microphone, Headphones 
Junction Box and Collapsible Aerial in 
absolutely new condition and guaranteed 
Air Tested. Freq. range 7.4 to 9 Mc/s 
Range approx. 5 miles. Voltage 150 v 
T 


and jv 
59/6 carr. 5). 


NEON INDICATOR heer 
Siemens type V1192. Diameter ipxjin. Mtriking 
volte 80 ¥.8.P.B.0. 2/6 post free 


INDICATOR UNIT TYPE I82A 
Unit contains VCR517 Cathode Ray Gin. tube, complete 
with Mu-metal screen, 3 BPOO, 4 BPC1, and 1 6a 
valves, 9 wire wound volume controls and quantity 
of resistors and condensers. Galtable either for baste 
rf television (full ploetare guaranteed) oF Use| losoope 
Offered BRAND NEW (leas reiay) in original packing 


cases ot 67/6. Pius 7/6 carr Ratio-COonstructor 
soope cirouit included 

RF. UNITS 
R.F.24 20/30 Me's is 
R.F.25 40/50 Mc/s 96 
R.F.26 50/65 Mc/s 6 
A.F.27 60/80 Me's 35)- 


Brand new, carr. free 


CRYSTALS 
200 kc/s, 2 pin, U.S.A 
465 kc/s, 2 pin, U.S.A. .. 
500 kc/s, 2 pin, British 
Holders for U.S.A Types Vé. 


Plessey Zin. P.M. Speaker. 10/- fet 4 miniatare 
Vaives (R86, 186, IT4, 384 (or SV4 or 184), 87/6 
Miniature 2 gang 9006 condenser, §/- 


U.S.A. PACKARD-BELL 
PRE-AMPLIFIER 
Complete with 6$1.7GT-2807GT relay 
plugs, condensers, etc. Instruction booklet, 
Brand new 12/6, p.p. 2/-. 


PHILIPS COMMUNICATION 
RECEIVER P.C. 
Brand New. in original cartons. Valves. 
Frequency 12/560 metres. Less power unit. 
Can be adapted for mains at cost of 35/.. 
£10/10/-. Carr. 7/6 


‘424° CONTROL UNIT 
Containing 4 EFSO, 2 SP61, 2 EASO, | EB34, 
2-single-gang .0005 tuning condensers. W/W 
volume/controls switches, condensers and 
resistors. Size !2in. x 9m. x Sin. New con- 
dition 35/-, carr. 3/- 


CRYSTAL MICROPHONE INSERTS 


8/6 8'6 


POST FREE POST FREE 


ideal for tape recording and amplifiers. No 
matching transformer required 


CATHODE RAY TUBES 
VORIZ0A. tin. O/R Tube. Brand new 


in original cartons (osrr. {re 2116 0 
vore7 Guarantees’ fall T/V picture 
(carr. @ rf 0°06 
VCRS17C Gaaranteed fal! T/V picture 6 6«C«O 
MU-METAL — tor VORO? oF 
617 PP 10 Oo 
Gin ey et '. for VOR? of 617 
Pris 17 6 
vor# Brand new and crated abt 
it off —hdee ¢ Reapes mite 
quantity. Carr.2 16 «(6 


| PHOTO CELLS G.S.18. Brand new, 25/-. | 


PLEASE ADD POSTAGE. ARTICLE. UP TO I0)-, I/-. 


1/6. £2, 2j-. 


124 
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eA. 


Jury, 195 


5 


THE NEW ARMSTRONG F.M.56 
P.M. TUNER 


stylus. 


Extra head 


— al ac 


a | 
LEAK DYNAMIC PICK-UP with diamond re 
Arm with LP. or 78 head 


Mumetal qsed trans. . 


each, 
‘or? ... U/e 
; eo» 12/65 
1”, 14 or 14°14/5 
ane 6h? Hirt 
a7 is 3 i224” - 
2, 
| 


ALL SPECIFIED COMPONENTS FOR: 
Osram 912, Mullard 10 watt and Williamson 
Amplifiers and Amos & Johnson F.M. Unit 


1/3; 


large, 


medium,| 
1/9. 
Patent No. 6 


“Q-MAX"’ CHASSIS CUTTERS 


STILL the easiest and quickest way of cutting 
holes in SHEET METAL. 


-s | 


et 


19178 


65-95 Mc/s; High impedance Output 


Magic 
Eye Tuning indicator, £21. 


Collaro 3/554—3 


Chapm: 
Unit, €32/10)-. 


LATEST GRAMOPHONE UNITS 


sp. with Studio 


Pick-up ain 4 
AN® THE ARMSTRONG F.C.46. Collare AC.S4—3 sp. Auto, with 
8 Vaives, incl. 2 double triodes. @ watts output. Studio Pick-up 413 4 2 
Provision for using F.M. adaptor. Separate Bass Garrard 301—Transcription Unie—3 
and Treble controls. 2 shorts, medium and speed on 36 
au wavebands .. a3 16 © Garrard TA—3 ssoed Gram. Unie | 
¢ £8 dep. and 29/2 ‘monthly TO Head 410 16 0 II 
ALSO AVAILABLE FROM STOCK. Guyrrard R.C80M 3 natin one a ee | 
ste 5 ag By Lowther, Chapman and Collare 2010 Transcription Motor and 
Turntable complete with 3 speed 
Gear and Switch mounted on Rect- 
ANOTHER NEW RELEASE. gnpeier Piate with Studio *P ' "ie 
an Combined F.M. and A.M. Tuner elity Pick-up .... ae 49 


=. 


eight ranges 


“ 
—_ 


GRi 
osci 


for the 


tuning 
without 


mutual 


fixed 


PRICE 


- of power, 
—_ determination of coil 


12 Gns. Complete. 
4 Gns. Dep. and |2 monthly payments of 15/5.) 


MODEL G. S.0. LA 


P DIP 
LLATOR 


isan idealinstrument 


determina- 


tion of tuned circuit 
resonant frequency, 


transmitters 
application 
for the 


and stray 


inductances and both 


and stray 


} capacitances. Covers 
! 1.5 to 300 Me/s. 


mn 


(Or 


J 
TRANSISTORS, Our 1955 En- 
Mullard larged and Fully 
O.C.5| Point type 30)- HIRE ituserated Cata- 
0.C.70 j T 40 logue of ‘* Hi-Fi"’ 
0.C.71 j URSEen V7PSe ™ PURCHASE and Amateur 
s.T. Tae, 4 40; FACILITIES Equipment wil 
x ° - w.c. now available, 
3X302N <e 50, AVAILABLE 25, HIGH HOLBORN, LONDON, c.l gly 
Tel. : HOLborn 623! 


Hermetica uly 


sealed 


transformers 
for 


tropical 


conditions 


STL TRANSFORMERS 


design and 


incorporate sound are 


manufactured to the highest standards 


called for in the electronic and com. 
fields. 


your next transformer requirements. 


munication Consult us for 


TRANSFORMERS Ltd. 
LADbroke 2296/7 


STEWART 
75 KILBURN LANE, LONDON, W.10 


| 


| 


GRAY HOUSE, 
TEMple Ber 5833/4 and 4765 


% NEW VALVES 


ASK ARTHURS FIRST 


Send your enquiries for all Radio i | cee 


goods, especially those ia short supp’ 


We have probably the largest variety of wee in 
the country. Let us know your requirements, 


AVO METERS 
Avo Model 7 ... 
Avo Model 8 


Signal Generator, 


Models 


Also full range TAYLOR METERS 


VALVE MANUALS 
Mullard 5s 0 
Osram 

Osram, Part 2 : 4 
Brimar, No. 5 20 


Mazda, Part 2 
Mullard Vaive 
Replacement . 
Guide 
* and Science In 
a 4 Reproduc 
tion (bY Cee 3 6 


Brittain 
Postage 64 each extra. 


props: A 


IN STOCK 
. £19 10 0 
| ova dasneceemebiendeaainins £23 10 0 
Mains and Battery 
anahahinevkeadecervecsebiadl 30 0 0 
Sahanene coeceditbund £40 0 0 
sap opined £60 0 0 


Leak TL/10 Amp'ifier and 
“Point One" Preampli- 
fier complete 

Chapman Tuning Units 


Leak Tuning Unit 
Terms 


and to price alteration 
NOW 


FIDELITY SOUND 
DUCTION 


RTHUR GRAY. LTD. 


List on request 


amu 7 ¢ 
416 0 0 
<5 6 3 


C.0.D. or Cash with order. 
Goods offered subject to being unsold 


EXHIBITING AND 
DEMONSTRATING — HIGH 


REPRO- 


EST. 
i919 


150-1562 GCHARING OROSS ROAD, LONDON, W.C.2 
Cables: TELEGRAY, LONDON 


Juty, 1955 Wrretess WorLp 125 


- C.R.T. ISOLATION TRANSFORMERS 


gred te cover practically every demand for Trans- 

ere for Cathode Kay Tubes having Beater/Cathode 
short it or for C.R. Tubes with faling emission 
Type A. Low leakage windings. Ratio 1: 1.25 giving 
. s «t on Becondary. 


TV PRE-AMP.—<hanne! | Rasily modified for 
other Channels of Converter ase. Midget Chassis, 
4q «25 « 1) Complete with EF@2 or GFLS valve, 
coaxial lead, Belling plag end Octal ping. Ready for 
use Breed sew Mire, Surplus Listed 43/15 
Special Clearance Price, Q]/+. Buy Yours Now 


ad 
Shefield made blade 


F 


Ol mid. 6 kV rc 


4 voit 10 6 each Pane! and 2 pf. to 600 pf. Mica, 64.; 001 
f " 10/6 exch Golder Tage oe 500 v., 2 600 ¥., 1 mid 
8 voit 106 each eal 000 ¥. 006 ; 
3.2 volt 10/6 each Smid, 16 1 mid, oO ¥ 
Type B Matas Input 190/240 volte. Multi Output 3 19 
2-4-6 3-7 and 13 volte. Input has two taps which | Aah lane CONDENSERS, 500 ¥. 5 pf. to O11 mfd., ]/- 
nerease output volta by 2 and 50% respectively SILVER MICA CONDENSERS. 10 om ¥ 


This transformer ts suitable for most Cathode Ray pt. to 500 pf., J ~ 400 pf. te 5,000 pt., 1/3. 


Tubes. The MOST versatile Low Capacity O.R. Trans- DITTO | wo ¥ 
former with Universal Output. With Tag Panel THREE WAVEBANDS FIVE VALVES LS pt. to 500 pf 9. 515 i aE to 1,000 
. ’ and Solder Tags. @1/- each. | | 5.W. 16 m.—50 m. LATEST MULLARD ELECTROL ALL TYPES mew ofecx 
Type C. A most useful low capacity wound trans- | | § ¥.W. 200 m-—550 m. BOK 42, BPA) 
jh » L.W. 800 m.—2,000 m EBC 41, EL 41, B74 Fubuies Wise Bate | w+ 92/300 ¥ 6- 
ah 958 oat = tg > renee ee a: | I Brand New and Guaranteed, with 10in. P.M. Speaker ° 52 + 72/000 v 6 
4 gt Sap Donel ond Solder teas: 16 each | § 4.0. 200/250 vy. Pour position Wavechange Switch , A ¥ ‘ Com Types, Chips, Se 
. : y » vi 
All Isolation ‘Transformers are individually boxed. | | wane tage ge ed ny —— ng Fay: Bh mer a/ane @ 3 aaraeh @ . 
labelled and clearly marked with relevant data, pm coils, 488 mele UP peal mie K a ot 8/800 ¥ “ @o'ase ¢ 8 
. delayed. A.V.C. and Negative feedback. Output 10/000 v 250/350 ¥ 
80 COAXIAL 4.2 watts. 3 ohms output transformer on chassis 16/500 v ° } 84 16/450 
Volume Controls CABLE Chassis size 135) x 5) * Din, Glass Dial—l0in. x pa ; | : + aoe 
cal type av bie t b v | 6+ le wey 
Midget tys Leng srawpaae fi in. diam. | yy FAK Ze oveliabie, i by sane © : is iameee Y 
- " — ; saranteed ooo | * oe ‘ 7d. ya Green, MW. Red, 6.W. White. Four Knobs supplied 60/25 ¥ ] 2/250 ¢ 4 
hms to 2 Meg-obma, Walnut or Ivory to choles, aligned snd calibrated 10/50 v. . | e+ 82/979 ¥ ‘ 
No@w. 6.P.4~. D.POw SPECIAL | Chasis isolated trom maine. PRICE @10/15/-§ | &+ 8/000 + ‘ $ +e heed v 6 
3/- die 4/9 | Semi-sir spaced Polythene Carriage and Insurance, 4/6, (Without l0in. Speaker, § | &4 16/500 » § | 60 + 100/880 v 1 ; 
COAXIAL PLUGS 8 insulated. a. diameter 0/15/-. Carr. & Ins., 4/6.) A.0.-D.0, 10/~ exten. 7 | 16+ 16/000". 6)- 100 + 200/276 ¥ 
SOOKETS Stranded SPECIALS. Can Types. 5900 mid. 19 ¥., B/-; 1,000 mid 
DOUBLE SOCKETS 1 | Loose out 69%. 9d. yd | + 1,000 mid. 6¥ 6/6; 1,500 mid. 6 ¥ /6; 1 mid. 15 


SENTERCEL Saerurans : Ls T. TYPE FLY- es 
BALANCED TWIN FEEDER pe per “ } VOLTAGES = SS 4/3; Kew oakv ; 

TWIN SCREENED BALANCED FEED! 1/- v4. ene $4 kV., 66: t ry kV Ks 100 6 kV Br ry 
50 OHM COAXIAL CABLE, 84. per yd. jin. dia K3/160 14 kV is ~ MAING KM), 195 v., 0 mA 
TRIEMERS, Ceramic, 30, 59, 70 pf., Od. 100 pf., 150 pt., 4/-; KM2, 100 mA., 4/0; AMS, 190 mA., 6/9; BM 200 ¥ 
1/3; 250 pt., 1/6; 600 pt., 760 pt., 1/9. 


275 ae 
RESISTORS. oe i Om 10 ohms to 10 meg., & w., 44; TV. : 


Sorter Be me" || RECOMMENDED FOR ABOVE CHASSIS 2 , 8 oes bs eer ta 8 oe vn 
| 


i Acrialite, all channels in stock. tndoor 
Hd ¥ loft = Inv 
io stamiiiry, ; ° %, 2. Preferred values 100 WAVECHANGE  swirenes 
ohms to 1 5 p. 4-way 2 water 6 
WIRE-WOUND RESISTORS—Best Makes Miniature 8 p. 2-way, 8p. 2-way 
Ceramic Type—6 w., 15 ohms to wx ; 10 w., 20 ohm 2p. G-way, 4p. 2-way, 4p. Swag 
- 2 3 ah: ,'30 ohms to ; 6 w. Vitreous, 4 > 12 


WIRE. ‘WOUND Dore. & WATT LAB. COLVERN, ETC. 

‘re-fet Min. T.V. Type Standard Size Pota, 2}in 
Knurled Glotted Knob. Spindle High Grade. Ail 
All values 25 ohms to 30 Mas? 1 my N K., 
K.. 3/- ow © K.. Ae. /@;: 100 K. | 
Ditto Carbon Track 60 K. /W EXT. Greaxen PRICE Carriage Paid £9 . 19 . 6 


lgin. diaun.., 1/6 eat 
liant,"’ “ Brilliance 
“ Val. On-On, ° 
” Bem,”’ Wavechange,’ ° 
M., L., Gram.,"’ * Record-Piay,"’ “ Brightness.” 
not engraved, 1/- each. Mise “B*’ lin. engraved 


Ditto 


to 2 meg CONTROL 100, 3/- 1/2, plain G4 
tava pet oo 4/9. “Tahini QPP. pa tall Oe. | | Brand new Plessey 3-speed Autochanger Mixer Unit ‘ frown with white marking line, stuadl 
sual tented, OP. , | Seas wo ane iva. Pi rite sae Boia. Wen 

P with mt re cvtee lays 4, COMA. Wearite. ~ P*' type, 2/G cach. Foal Q"' Type 
: 4 CHOKES 15/10 io he wr warms THAN rd requ’ _— x i2tis | ea dust core, 3 6 ea oy Tht ran are in etoc 

0-0-560, 80 mA., 6.8 ¥. tapped 4¥. 46., ry rrr Depth fie. Sapert Qua! | OSMOR COIL PACKS, H.0., 4B)~, 

», ditte 2500-200, 21/-. AMPLIFIER as-0- | 1B. DIAL ASSEM SLA of. ete 

vy. 0 mA 63 ¥. 2, 17/6 HEATER TRANS.— SIMILAR MODEL. 3 Single Record anit] | PIFCO AC-DS. MULTL- sk TESTMETER, /6 

Te od orim.. 200/250 v. 6.8 ¥. 14 amp., 7/6, tapped seo. with rr 37 Turnover each Sapphire Stylus REACTION COND. .0001, 0005, 0005 md., 3/6 oa, 


’ n ob 
. ih amp., 8/6. coe CE? aves. h Sartiog ag Ey my ~~ | ALUMINIUM CHASSIS.18 swe. Plain, andrilied. 
Shin. Depth | 


Min. « Shin. Height folded 4 sides and riveted corners tatiies ing holes, 
CRYSTAL MIKE INSERT.—Famous make, precision 
nginecred, Size only Lin. x 3/l6in, Bargain Price Agia, Prices £7/15/6, post tree. 
@/6. No transformer required 


and ly constructed . 
Jin. * 4in., 4/6; Llin, * iat 32% Tan. * Bin., $4 
Mis. * llin., 10:6; and isin. * Bin., 1 


ee FRET. Que a ie # 15/- Goavene rows | BADSO ; Playing dest \5 éorld¥. amp 8.9: 13; 44.176 FW 
EXT. witet De vw an jin. a * a jah, Grawer row | v.00 © 
alle) switching, complete with piug 2/-. with 78 r.p.m. moter, turntab le and 4 pick ap. Pree ped input 200/95 
COPPER PLATED AERIAL DS tin. x 12in push | § lever start places pick ap on records Min. or I2ia CHARGER ‘iahsetomia,” ve ise r cmp. Bhi 
fitting, 2/6 dox., p. & p. Od Auto Stop. Brand New in original makers boxes ' Ne . ” Unbreakabh 
MAINS LEAD.—9 yds. Twin Twisted Maroon Flex. 1/-. | | @5/15/-, carr. tree. | ee WYDROMETER eS 
Non-kink Appliance Leads. Bargain ] BLY. MIDGET CHORES. 14 MH... 2/6 cack 
TYANA.—-Midget Soiderin, funn 200/220 v. or 230/250 +., ORS.—CZ1 tor 3 Seater aunian 3/6 CZ2 tor 
14 ll. TYANA TRIPLE Complete with detach - y ZS, 1/6. 
le bench st 200/220 +. or 230/250 v. STOP ee oe MONARCH %-SPEED Mixes . » 0 « , 
SEW SOLON MIDORT tROM._20 IDEAL FOR | CHANGER. A008 GP.37 XTAL HEADS. — Have | cCorPien nA wiki faa Me © 
RADIO CONSTRUCTORS 230, . 4in. * 12in. Merah bjin. Brand New in Maker's Seeot | SWITCH CLEANER Wield. anaiet ancat @/® tin 
MIKE TRANSF.—Katio 60 £9/19/6, post tree. TWIN GANG TUNING OOMDEMSERS. 000s mtd. midget 
Ye a Moaided: kas a with tojmmers, 9/6; 875 pt. midget less trimmers, 6/6; 
sereening saa 1/6; BSA. B30, BOA, 7/6 VALVE SALE 7/6 —_f Aue. 
ag > 4 rw Rh Us venta New Imported and Ex-G. All d by us | ELERVING Various cule 1, 2 om, @4; 3, 4 oom 
= IRS, 186, 174, 184, 384, V4, GAMO, 6F12, ORS, 34. yd; 6 om 
Wate, Bolte and Washers, 12 of os. 1/- packets, 2, 4or@B.a. |] LBS, 185, LPG, et, B88, One) oe ina eke Te | 2ovberean bi sOmm. sin. 166 sie. 178 
yey ny oot Avg as & see, ‘Ba: 6-way, 8D, 12AX7, 807, BCOl, EFS, EFO, BPO2, Kas Goodmans Kliptical 74, 19/6. Sin., 19/6. 10in., OB 
, oe ee PA ps o HVR2A, PEN25, U22, UF4I. AT B/G: 5U4, 574 6bin. Goodmans with trans., B)/-. Famous make ilu, 
TOGGLE swite eerie n-0n." iy GAK5, GATE, 609, 614, 607, OBN7, 60, ECHA2, 10 watt heayy duty epeakers, 3 chm, Aluminiam voice evil, 
= ag Ty my A 4.5 oe 53! A, § || Srivenis RPO), MUis. AT 10/6: BCLS, EV80, BLAL || 30/6. bin, Mains energised, 2.5 K. or 2K ohm Geld, with 
— 8 ae Stranded Be. d h K.5 oP A Pots, ‘chkeral, eee hereenion, ont : in 
Wwiverr wiw Pe in. epind'e 
SCREENED GRID CAPS I. Oct. or Masds, 64. RECORDI NG TAPE re é. Hye "he ce, sai ee ” 
wes HIGH vousnen Valve yet” on. l- i 
rus i}in. all values 60 m » De. 
try a EL Pe 1,200 ft. on standard fitting 7° | | VORO7TESTEDFULLPICTURE£2 
SLOW MOTION DRIVES.—Epicyctic ratio 6:1, 2/3. 
. INT. OCTAL CABLE PLUG (6-pin), with cover, 1/8. Plastic reels. Brand new boxed 17/6 
—— Volt farts SOCKET iw My lin) with | 1F TRANSFORMERS 
“ij PILOT LAMPS—4.2 v. 36. | mrs 
mains DROPPERE. Sia.s lie. “Aaj. Wider, & amp |] COMMERCIAL T.V. CONVERTOR. BAND I. With WaAaes Tsvs 800 ite ali ny ie 
" /@, 2 amp., 1,000 ohms, 4/3. Self-contained power pack, just piug im, full instruc 470 rani Te i J 110 
Lins coRD.-3 amp., 60 ohme, re foot, 2 amp., 100 tions supplied. An Acrialite Rainbow product, £9 10/. BRAND 
yhons per foot, 9 way, 1/6 « yard; lee 


We have no connection with any other firm. Please address all correspondence correctly as below. 


RADIO COMPONENT SPECIALISTS ee eee ent 


P&P. 6d. 41 orders post free. C.O.D, Service 1/6, 
Phone THO 1665 (after 6 p.m. 4198.) Buses 133 or 68 pass door 48-hour postal service Lists SAL 


126 WIR: Word Jury, 1955 


Yee 


CREE ER EERE ERROR EERE ERROR ERR R RRB RE ERE eee 


THE OUTPUT MUST BE RESTRICTED 


A eee eRe RSE REE ERE EE 


> WILLIAMSON AMPLIFIER part 4 previous 


C OILPACKS 


. SUNDRIES 


HANNEY or BATH 


PARTRIDGE (om 


45 ; Deno drijled 
"e4 3: ROC.88, 23/3; © 
BAG: Briel! parte (Bulgin and Be 
switch, 3/@; Fuse holder, 4/-; F 
26: Output Ps, Qing V.1 tug t 
1 Comptete set of part 


wi verticed 


MOS1-9-Dane0 ra pauses UNIT wails wet 7 at, 11/9; 10 
Gi each; Rai iz rans, Oe, Toot 


Bulk ‘ “ 


M, 93/4; CP 9/870 pt. and OP f 
hatt.. 60/-; TRY, 40/-; HP stag 


We stock UVOLLA by Weymouth 


~; Colleete (TK 
39/6; ¥* 31/- 
O/-; BY.si4, 15 


OP 117 


AT910, 90/~ 


«, Buper-Visor, 61/6; Coll sete Magnaview, 


WA/DOCA 
WALA! 


WA/LOI and WOl, 7/G each; WA/PMAI 


* wound, al) values 10Q to 
Ditto )-wat Bi- each 


valve, 76 y i v pe ith 


Deneco 
valve, 20/6. Also o 
@ tolera © resistors ex 
aivl watllag 
fend B.A ¢ uvler & 


riers excess returned 


Osmor 


an’ 


OK 0, B/-cach 
MTO.) Test Oscillator with 
ver 100 values ix 
stock \n all preferped values 


to maintain the waveform, so say all the books. But not so with the 
HATFIELD oscillator, nor is it necessary to work near the point 
of instabilit 

COMPLETE. STABILITY, LESS THAN 0.28 of 1%, distortion, 
output voltage 50%, greater than the H.T. voltage, | valve, 
simple circuit 

Sounds, incredible, but ic is GUARANTEED 

Send for copy of N.P.L. report and see our ad. in April issue of 
“WoW The HATFIELD oscillator is now made with 3 output 
impedances to suit any Head on the market. 45 Kc/s to 50 Ke/s. 


TAPE RECORDISTS! Are you Completely satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
due to intermodulation, NOISY BACKGROUND due to D.C 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonics beating with incoming signal. The 
fundamental cannot do this! 
COIL, complete with circuit 


BIAS REJECTOR COILS 

Even a small amount of bias frequency getting into the amplifier 
can cause a lot of trouble, and nearly all tape recorders need a rejector 
coil to prevent this 

COIL, complete with instructions, 5/6 post paid 


MOTEK TAPE DECKS 
The famous K6 deck; twin track, two speed, w'th push buttons 
and electronic braking, is a beautifully finished job at only £19/19/- 
Post free. Or £3 down and 12 monthly payments of £1/10/- 


TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at €12/15/-. Or €2/10/- down 


COMPLETE RECORDERS 
The HERGA recorder incorporates ALL the above items together 
with a first-class crystal mike and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete at 
39 gns. Or £7 down and 12 payments of £3. 


&.M.S. 
| coil, 


, 10/6 post free. Patent app. for 


Further details and H.P.{orms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 


ma F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel.: Malt 
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BELCLERE 


MINIATURE 


INPUT, OUTPUT 
AND INTERSTAGE 


TRANSFORMERS 


We specialise in che manufacture of coupling transformers to customers 
requirements. Anillustrated brochure describing the range of transformer: 
we manufacture will gladly be sent on request 

Wustrated above is a standard input transformer type “E" size lin. x 
fin. x din. overall, available with varnish dip finish, encapsulated block 
form, or in mu-metal screening cin 


MAGNETIC RELAYS 
—The P.O. 3000 TYPE— 


remains the most popular and widely used 
relay of all, 


THOROUGHLY RELIABLE AND BUILT 
TO SPECIFICATION 


Tropical or jungle finish if required 


Aeon 


k delivery —iow prices—maximum efficiency 


117 HIGH STREET, OXFO 1D 
Cables: Belciere, Oxfora. 


Qui 
JOHN BELL & CROYDEN, 
47072 * 


Prototypes at short notice and reasonable 
deliveries on quantities. 
Stocks also held of A/C relays, high-speed, 
sealed and open. 


Telephone 


CCLRC G4 


THE WORLD'S GREATEST BOOKSHOP 


% LARGE STOCKS OF KEY SWITCHES ~ 


ELECTRO MAGNETIC COUNTERS 
P.O. MAJOR TYPE 
Any D/C resistance 17/6 each 


*F FOR BOOKS # 4 


NEW AND SECOND-HAND 
Technical Books 


Feyles have Departments for Gramophone Records 
Stationery, Handicraft Tools and Materials, Music 
Magazine Subscriprons, Lending Library 


119-125 CHARING CROSS ROAD, LONDON, W.C.? 
Gerrard 5660 (16 lines) 4g Open 9-6 (Thurs. 9-7) 
Nearest Station 


ADPDL 


VI DPIDI DDD 


0 JACK DAVIS (RELAYS) LTD. 


( PERCY STREET LONDON -: W.I 


\) MUSEUM 7960 LANGHAM 482! 


Te 
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ee 


LEC E 


Tottenham Court Road = 
iz 


FOUUUTUU ARLE 


SUPERIOR 


WWw/JY, 


DEPT 


WirELess WORLD 


37, HILLSIDE, 


RADIO 


STONEBRIDGE 


N.W.10 


T 


SUPPLIES 


el: ELGAR 3644 


High Class Cobinets 


SUPERIOR BUREAU 


An 


cabinet 


elegant 
m 


THE HOME CONSTRUCTOR'S 
BATTERY PORTABLE 


The SUPEREX 
55 ATTACHE 


BUILDING COST £7.15.0 Pius 3/6 P.P. 


ideal for Tape Recorders 


richly figured wal 

nut veneer, internal 
anel slished sycamore. A drop front 
i covers a sloping, uncut control panel A fine 
(\4 g x l0din. high) alongside which multi-purpose cab 
s a ncut base-board (I7}in. long x inet, finished in well 
i Bac k to Front) The inside of the : 
drop front lid is panelled in beigeleatherette. @ Outstanding Quality peeve’ pee A mga hn Pg wr 
In the lower part of the cabinet are two @ 7 x 4in. oy awed Speaker blenk motor-board size, (!6in long x 1Sir 
large storage cupboards (134in. high, 7hin @ First Class Reception deep). Available prepared Unpolished or 
wide, |6¢in. deep). The lid and cupboard @ 4 Valve Battery Superhet Polished sos 4 
handles are in chased florentine bronze @ Long and Medium Waves 
verall dimensions (33in. high, 34in. long, @ Cabinet [0jin. x Bijin. = Sin. Price €1610 -Polished. €13 10 -Uneatiched 
64 jeep). Price €17. Plus 15/- carr Send 1/6 for * Superex 55 "' Construction Plus 15/- Carr, Send for Cabinet Leafler 
Send for Cabinet Leafler Booklet 


TERMS: Cash with order or C.O.D. 


Extra charge for C.O.D. U.K. and N. 


Ireland only 


PERSONAL SHOPPERS WELCOME 


Shop open 9 a.m. to 6 p.m, Monday to Seat 


urday, | p.m. Thursday 


GRUNDIG TKI2 
GRUNDIG TKS 
GRUNDIG TKBI9 
GRUNDIG TK820/3D 
FERROGRAPH 2A/N 
VORTEXION 2A 
VORTEXION 28 
SUPER EDITOR 
ACE BATTERY 
The following naserding 
are ava ilable from stock 
1,750fc. 1,200ft. 
FERROGRAPH 
£33)- 
FERROGRAPH 45 - 
GRUNDIG BASF 0.- 
SCOTCH BOY 35 - 
Emi 77 8. 
Emi 66 35 - 
AGFA 376 
GAEVERT 35 - 
PURETONE 20 - 
FERROVOICE Paper 22/6 
Plastic 32/6 
pty Spools for all the 


» to Bhin 


TAPE RECORDERS 


70 gns. 


45 gns. | 


95 gns. 
98 gns. 
76 gns. 
60 gns. 

“99 
55 gns. 

«52 


Tapes 


600ft. | 


above 


Immediate delivery from stock 


RECORD REPRODUCING 


EQUIPMENT 


Model 2010 PX aie tl 
cs4 “13 4 
554 U a ie 
GARRARD A vanced 
RCBOM ai7 9 
RCBOM AC oc a 3 
30! Transcrip 415 (3 
Type TA/AC £10 16 
| Type TA B with Decca 
heads 460 
CONNOISSEUR 
Variable 3 speed 425 15 
SPEAKERS 
W.B. STENTORIAN 
| HF.610 42 10 
| HEF.BI0 ao 
| HF9I2 ay 
HF.1012 tapped coil, 
3, 7.5 or 15 ohms ai 
| GOODMANS 
| Axiom 150 Mk. ii aio 6S 
| Axiom 102 oie 
Axiom 101 12 
Axiom 22 <14 14 
| WHARFEDALE 
| Wwitscs ai7 10 
| Super 12 CS/AL ai7 16 
| WI2Cs 49 15 
| Golden 19 CSB aé 
Super Sand @CS/AL 46 13 
Bronze !0in “in 
Bronze Bin aa.4 
W.8. Crossover Unit ci ie 
| W.8. Tweeter Unic “464 


COLLARO TRANSCRIPTION 


coeve an 


ecocotuwxvsooo 8O-n ee & FOG 


TEST EQUIPMENT 


MODERN ELECTRICS LTD. 


164 Charing Cross Road, London, W.C.2. 


Export enquiries welcomed. 


Tel.: TEMple Bar 7587. 


Covent Gdn. 1703 
Cables: Modcharex, 


Prompt attention to posi orders 


LEAK PICK UP 


Lendon 


Avo 2 Heads with Dia 
Model 8 423 10 6 mond Stylus aw ? 
Model 7 (latest) ci9 10 0 FPERRANTI 
Uniminor Mk. ti cio 10 0 With L.P asi 2 
Electronic Meter “40 60 6 
Wide Band Sig/Gen. 430 0 06 MICROPHONES 
Valve Characteristic 
acos 
ark Te So, Mie 22 (Cryseal) aie 
10 + Mic inserts for above..41 @ 6 
OkV Multiplier for Mic 33-1 aw oe 
P, Nes any y _Menaecgad ‘de oso Mic 35-1 (Crystal) a1 8s 0 
Models 7, @ and 40 43 0 0 | “NTRS gis 
ADVANCE Lfvs9 amis é 
H.1 (Sig/Gen) 425 © @ RESLO 
E.2 (Sig/Gen) <u 006 URA Ribbon 26 
P.1 aig iv 0 Loh nay woos 
VMC (low imp am o60 
CQssoR FILM INDUSTRIES 
Oscilloscope 1035 4120 60 06 Ribbon mis o 
Oscilloscope 1052 £104 © 9 micROPHONE STANDS 
Volt: Calibrator 1433 418 SS 06 Meer 3 extensions oi sé 
TAYLOR Table Stan a1 s 0 
All new Taylor Test Gear in LEAK AMPLIFIERS 
stock. TL.10 complete 2706 
Point 1, TL.12 <8 7 06 
Point 2, TL.25 «467 (06 
PICK-UPS QUAD, Mk. ii 41 0 0 
ACOS HGP20 0 6 8 MULLARD die i@ @ 
DECCA E.A.R., 4 ware o?e 
X.M.S. Magnetic 6 9 5 | TRI, 4 ware qi¢ io 6 
CONNOISSEUR ALL GARRARD, CONNOIS- 
Super Liweight £9 91! SeUR, DECCA and COLLARO 
>pare Heads 7 10) HEADS, SAPPHIRE and DIAMOND 
COLLARO STUDIO STYLI for the above HEADS NOW 
Type O or P aai4 6 AVAILABLE 
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Best Buy at Britain's 


SENSATIONAL 
R.C.A. 


SPECIAL OFFER! 
AMPLIFIERS 


MODEL M1—11220 


% Manutactured by world famous Radio Corporation of 
America. 


% Brand new and unused. 

*% Power output 12 watts at 5-7.5-15-6000. 

% Valve line up, 2 of 6L6, 4 of 67, 1 of 5U4, 

% Tapped transformer for use on 190-250 volts A.C. 
x Grey crackled case, size 17 11 x Sin. 


ONLY £9.19.6 Plus 10/6 carriage 
(LESS VALVES, AS SHIPPED BY MAKERS) 


COLLINS TRANSMITTERS, Type TCS. 1.5 to 12 Mc/s. in 3 switched 


ranges. Calibrated V.F.O. and 4 Xtal. Osc. positions. Plate and aerial 
current meters, Guilt-in aerial matching. C.W. or R/T. Complece 
with 3 |12A6‘sand 4 1625's. Amazingly compact, size only 134 x 94 x 1Ohin 
deep. ideal for Ham or marine use. Price €25. Excernal power supply 
required 

TR-50-XM TRANSMITTER-RECEIVER UNITS. 15 to 12 Mes 
Housed in common case, size 22in. high x 20in. wide x I4in. Weight 130 Ib. 
V.F.O. and 5 Xtal positions. ideal for marine use. Super job, price £60 
VRAnesoery Vane Type (2. Super table-topper. A.C. mains, €20 
plus <! carriag 

MARCONI "COMMUNICATIONS RECEIVERS Type CRIO0 


Thoroughly overhauled and reconditioned, 
COMMUNICATIONS RECEIVERS Type Riss Brand new RI155 
A €it/t96; RitSS 8 with super slow-motion drive,€12/10)-; 
trawler band models *' L ‘'and'' N “ alsoavailable, price€17/19/6. Carriage 
10/6 extra all sets 
A.c MAINS POWER PACKS AND OUTPUT STAGE for RI155's 
Type "A ** €4/10,-; Type "' B” with Sin. buile-in speaker, £5/5/-; De luxe 
type **< Nn special black crackled cabinet. With Gin. speaker, £6/10)- 
Carriage hoe Od and C,"’ Si-. Send S.A.B. for full details 
of sets, power packs and special money-saving offer. Bookler |/3 
EDDYSTONE ROTARY POWER UNITS. In grey metal case 
input 12 v. OK Output 180 v. at 60 m/a. Complete wich all smoothing 
and filcering. Absolucely BRAND NEW, 19/6 pius 2/6 postage 
SYLVANIA OSCILLOSCOPES Type 112. A.C. mains. Sin. C.R.T 
Push-pull deflection and all facilities. In firse class working order and 
condition, 430 
COSSOR GANGING OSCILLATORS. A.M./F.M. Sig. Gen 
ing 70 Ke/s. to 20 Mc/s. A.C. mains. For callers (only i 
44/196 
PURZEHILL 6.7.0. AUDIO GEN. 0 to 10 Ke/s. 
output, 2 W. into 10 or 600 Ohms. A.C. mains 
carriag 
LT TRANSFORMERS Standard Pri Type "Ov. Ha 
“B." 50 ¥. 16a. We.24lb. BRAND MEW, S5/- plus 5/- carriage 
ah 5-0-5 v., 5-0-5 v. and 5-0-5 v. allac Sa. We, 12 1b 


£30 plus Ci carriage 


cover- 
w available) 


Metered push-pull 
£12/10/- plus 10 


Type 
Type 
BRAND NEW 


3196 

SUPER ADMIRALTY H.T 
Sec. 620-550-375-0-375.-550.620 v 
Two Sv. 3a 


TRANSFORMERS. Standard Pri 
(620 v. at 200 m/a., 550 v. at 250 mia.) 


rectifier windings. Upright meg. We. 24 1b. Total racing 


278 V.A. BRAND NEW, 42/6 

€.+H.T. TRANSFORMERS. for YCR97, etc. Standard Pri. Output 
25 kV..4 4.24. and 4¥,., 2. C.T., 35 ~ plus 2)- postage. Ourput 2 kV 
only, Upright meg., 15 '- plus 2'- postage 

INDICATOR TYPE 162A indicator contains 3 EFPSO, | 5U4G, 4 SP6é! 


and a 6jin. C.A.T Type VCR 517 
wire wound pot, with 
Can be converted to Onc 
Circuit supplied Tubes have no 
to callers. BRAND NEW 
plus 7/6 carriage 

All bargain 


complete with Mu Metal-creen, ? 
large assortment of resistors and condensers 
Hoscope (as described in '* Radio Constructor *") 
Cuv-off"’ and can be demonstrated 
(less relays). in original transit case, 67/6 


s advertised last month still available 


CHARLES BRITAIN (Radio) Ltd. 


it UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEM 0545 
One minute from Leicester Square station (up Cranbourn Streer) 
Shop Hours: 9-4 p.m. (9! on hursday.) Open all day Seturday 


Wiretess Wor_p 
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SPECIAL OFFER 


I.L.S. EQUIPMENT 


immediate delivery from stock the 
This equip- 
ment is new and, if necessary, can be approved. Prices are about 


We are now able to offer for 
famous SCS5! Instrument Landing System complete 


one quarter of current market prices 


The following items are available from stock :— 


RBPB/ARNSA (supplancs earlier “A model) Glide Path 
Receiver 
AS2Z7/ARNS ‘ Ram's Horn" Antenna for above. 


AS4I/ARNS Antenna for above. 

BC733D (complete with OMS3A) Localizer Receiver. 
BCTRNIA Control unit for above. 

1-i01C Indicator 

B8C357 Marker Beacon Receiver 


We can supply the above equipment complete as shown, or any 


combination of these units. ARB approved if required. Prices 


very low indeed while stocks last 


Enquire immediately—stock will soon be sold 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


Telephone: Central 7634/56 


Largest stocks of Government surplus equipment 


in Europe 


H. WHITAKER G3SJ., 
YORKSHIRE STREET, BURNLEY 


Phone: BURNLEY 4924 (A.R.8. APPROVED) 
Manufacturers precision Quarta Orystals in «a wide variety of bases covering the 
complete range 40 Ke. to 18 Me. in fundamental frequencies. All are made to 
exts fine tolerances, and frequency adjustment can be given up to .005* 
Plated eotrodes of gold, sliver or aluminium with wired in spot welded contacts 


Quotations can be given for any 
omplete range for filter cir 


are available type of cut of mode of oscillation 


neluding « ite with zero temperature co-efficient 


ver » sensibly wide temperatare range. Our new works is equipped with up-to 
the-minute production technique methods, X-ray orientation ensuring accuracy 
f all ta Ar ial aging by etching and plating by evaporation under vacuum 
ensur ae ter stability of the final calibration Barly delivery can be given 
of moet types. Our regrind service ts «til! available and in some cases we are prepared 
to quote for lowering the frequency ur existing crystals 
SPECIAL OFFER: 

209 ke. DT st, sero temperature efficient over the range— 00” centigrade to 

56 ntigrad Frequency adjustment 006% or better Mode: Pace shear. 
Ailver-; | sctrodea, wire mounted fasing jin. pin epaced Uther bases to 
order, £1 om 


Announcing the NEW 
Junior LeeRaser 


and 


neat compact erasing 
in. tape spools with the full 
efhiciency of the well-known 
Standard ard Senior 
models The ideal 
accessor fo smal 
battery-driven tape re 

orders and for magnetic 
dictating machines such 

1 the GRUNDIG 


STENORI rTt 


LEEVERS-RICH > 
EQUIPMENT LTD. 


78, Hampstead Road, London, N.W.1 


200/250v. 
A.C. Price: 
£6-5-0 


EUSton 1481/2 


Y TV beatin eoms « 
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THE VALVE SPECIALISTS COMMUNICATIONS RECEIVER B.11SS. The famous 
THE BENTLEY ACOU TIC ex-Bomber Command Receiver known the world over to be 
i) CORP. LTD. | supreme in its class. Covers 5 wave ranges: 16.5-7.5 Mc/s., 
909 7.5-3.0 Me/s., 1,500-600 ke/s., 500-200 ke/s., 200-75 kc/s. and 
38, CHALCOT ROAD, N.W.1. PRIMROSE 9 | is easily and simply adapted for normal mains use, full details 
Government surplus, obsolete and current types being supplied Aerial tested before despatch. BRAND 
1A5 6/- 6A" 8/- sear 106 | EFS 12 NEW AND UNUSED IN MAKER'S TRANSIT CASES, ONLY 
1A 6- 6sc7 10- 2i0LF 3/- 8r7a 104 j citieé. 
TLDS 7/6 | 6897 66 21586 - EF#! 6A BRAND NEW BUT SHOP-SOILFD, also tested working 
—_ 6 + 6- 7 } 6 BIA 12/6 before despatch, €9/19/6 (carriage 10/6) 
188 ti: | fxr 8 tes el|mn 86 be A.C. MAINS POWER PACK OUTPUT STAGE, in black 
174 5). | ag? &- 68763 . | Bene 6. metal case, enabling the receiver to be operated immediately, 
2D21 8/6 | GBN7 86 | 7195 ; 6 | BYS1 {? - by just plugging in, without any modification, Can be supplied 
it ry | 4 76 = 58 Lory o- as follows, WITH built-in 6)in. P.M. Speaker, €5/5/-, LESS 
} : 7- - speaker, €4/10/- (carriage 3/6) 
on > | oe ‘Yoo s e ae iB DEDUCT 10/- IF PURCHASING RECEIVER AND POWER 
$040 a | oar 96 | see ¥% | erea we PACK TOGETHER 
6Y3 716 | 706 8- | Dree - | MHA $6 Send S.A.E. for illustrated leaflet, or 1/3 for 14 page booklet, 
ro 33 7D8 6 . DH7? i- | mul 8 which gives technical information, circuits, etc., and is supplied 
/ 787 ? 7- | Om 6- free with each receiver 
6AGs 6/6 | Spe 2 DL72 rip 1l- 
[ae ome ee Ay RIT) 
6a@s 8 12aT” ~ > receiver wi +. u vari uning units 
6a? 8/6 | 12AU? 9- are 5 bg _ 5 . which use 2 valves EF5S4 and | of EC52. Type 26 covers 65-50 Me/s 
687 7/6 | 12BEs 66 piso 10/6 | PLae 96 (5-6 metres) and Type 27 covers 85-65 Mc/s. (3.5-5.0 metres). Com 
sBas Sie | isms a0; | BAS 2- | PYso 96 plete with valves, and BRAND NEW IN MAKER'S CARTONS 
6BEE 66 | 1256 $- | yd a | PYSl 10)- | ONt Y 29 6 each 
6BI6 66 12K 8/6 | Bilas 2 Pye 76 PYE" 45 MC/S 1.6. STRIP. Ready made for London Vision 
6RR” 9 12807 76 15015 106 Channel, this 5-stage strip contains 6 valves EFSO and | EASO 
y+ ‘8 1 tg = + - Supplied with circuit and details of very slight mods. required 
‘ - " | EBOss 76 BRAND NEW, ONLY 69/6 or less valves, 50/- 
os gs roy + EBC4) 10'- bt 1 8 TRANSFORMERS. Manufactured to our specification and fully 
6CHs 6/6 | 128R7 76 | ECel 7- | US 6 guaranteed. Upright mounting, fully shrouded, normal primaries 
6r6 76 | 12086 7/- | Bocas 86 UBC - 425 v.0-425 v. 250 mA., 6.3 v.40. 63 4.408, 5 v. 3a. 65)-. 
pu ge 198) em oo + Yh ee 6 350 v.-0-350 v. 160 mMA., 6.3 v.60. 63¥. 30.5 v.30. 47/6 
- - ‘ 350 v 0-350 v. 150 mA., 6.3 v. 5a. 0-45. 3a. 37/6, 
oe oe | Seas e. | pooes)6|(loe | Se $6 250 v.-0-250 v. 100 mA. 6.3 v.60. 5v.34., 37/6, 
6HS 26 | 3625 86 ard ae 7) 6 250 v.-0-250 v. 60 mA., 6.3 v.34, 5¥. 24. 2+ 
6J5 5/- 10/- ECH ° VR106 30 - Please add 2/- per transformer postage 
7 5 6OL6 8/- 4 ine VR150, 30 ge TRANSFORMERS, EHT. Upright mounting 
a 4/8 | Epae rit} vane 4: EHT for VCR97 Tube 2,500 v. 5 mA. 2 v..0-2v. Ila, 2 v.02 ¥ 
6L7 768 a6 EP o- | xse1 6 2a., 42/6 
667 76 | 83 8 - | Brsom) 5. | Xee 76 EHT 5,500 v. 5 mA., 2 v. | a, 79/6. 
6q7 6 s/6zA 86 EFS 5/- Y63 76 EHT 7,000 v. 5 mA., 2 v. | a., 89/6. 
T ’ . 
All boxed and guaranteed. Post 6d each. Immediate tbe ARRAS ae 
delivery. Full list S.A.E. Shop hours 8.30 to 5.30. Sats. L.T. HEAVY DUTY TRANSFORMER. = Has 3 separate 
| p.m. Why not phone or wire that urgent order windings of 5 v.-0-5 v, at 5 amps., and oy cans one os will 
for same day despatch C.0.D.? f phe pen Fn dk - current NL /6. ease add 


MODEL MAKERS MOTOR. Reversible poles. Only 2in 
long and Ifin. diameter, with tin. long spindle, Will operate on 
4, 6. 12 or 24 voles D.C. ONLY 10/6, 

POCKET VOLTMETERS. Not Ex-Gove. Read 0-15 v. and 
| 0.300 v. A.C. or D.C BRAND NEW AND UNUSED. ONLY 


166 

SUNDRIES. Warning light assemblies, Red, Green, or Clear 

2/- ca. Miniature plugs and sockets, 3 way To, pair, 4-way 9d. pair 

S-way 10d. pair. Jack plugs, 2/- each. jin. coil formers with shu 

} 10d., tin., 6d. Valveholders 1.0. & M.O. Amphenol, 6d, ea, 83G 
| (diode) 6d., B9G ceramic 10d., Brit. 5-pin Ceramic I/-, Co-axial 
plugs and sockets, Pye 6d. ea., Belling, plug 1/3, socket 1/4, coupler 
for joining cable 2/- (post 3d. per item), 

POTENTIOMETERS, less switch, long spindle, 1K, 3K, 5K, 10K 

20K, 25K, 100K, 250K, 500K, 2M, 2/9 es., short spindie SOK, 75K 

1M. 2/+ ea WITH switch long spindle, 1K, 2K, 2.5K, 10K, 15K 

20K, 25K, SOK, 75K, 250K, SOOK, 2M, 3/9 ea. (post 34.) 

| SPRAGUE | mid. 600 v. metal tubulars, 10d. ea., 9/6 doren 
(add post) 

SILVER MICAS AND MICAS. 2pf, Spf, [Op!, || Spf, 15Spf, 20pf 
| 25pf, 4001, 47pf, 500f, 75pf, BOpf, 'O9p!, 115Spf, 160pf, 300pf, 430pf 
| 440pf, |,050p!, 2,300pf, 001 mid., O00lémid., 0002 mid. 00025 
| mid., 00! mfd., 002 mid., 005 mfd., Sd. each, or 3/6 per doren 
12/24 v. BLOWER MOTORS, Only 17/6. 

CRYSTALS. Gritish Standard 2-pin 500 ke/s. 15/-. Miniature 
20kc/s. and 465 kc/s. 10/- each 

SPEAKERS. P.M. 6iin. less crans., 19/6; Bin. less trans, 16/6; 
10in. with trans., 27/6 (postage 2/- ea.) 

CABLE. CLEARANCE OFFER of 23/36 twin polythene. Weather 
proof, and suitable for outdoor use, 39/6 per 100 yard coil (carriage 
etc., 3/6). S.A.E. for sample, trade enquiries invited 


FREQUENCY METERS 


METERS 
24-8" up to 10,000 cycles | FS.0. SIZE AND TYPE PRICE 
5 milliamp. D.C 2in. Flush square 76 
DIFFERENTIAL A.C. CURRENT 100 O.C. —_2pin. Flush circular 12/6 
150 D.C 2in. Flush square 76 
METERS 500 thermo in. Flush square 5 
COMPARING THE MAGNITUDE amps. DC. din, Pro}. ereular 16 
OF TWO CURRENTS. 40 amos D.C Zin. Proj. circular 76 
30-0-30 am D.C Car typ ing iro 5 
A full range of switchboard and Suis A. Ste. lees Ore Gen bes a6 
portable instruments, including four All metore Brand New in Maker's Cartons. 


types of Millirange Meters. 


THE ELECTRICAL INSTRUMENT 
CO. (HILLINGTON), LTD. 


Boswell Square Industrial Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


Cash with order please, and print name and address 
clearly 


U.E.l. CORPORATION 


Radio Corner, 134, Gray's Inn Road, London, W.C.! 
Phone: TERMINUS 7937 
Open until | p.m, Saturdays. We are 2 min. from High Holborn 
(Chancery Lane Station) and 5 min. by bus from King's Cross 


Wiretess Wor_p 
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BRAND NEW EX-ARMY 
TELEPHONE LOUDSPEAKING UNITS 


TYPE 4, YA4930 in makers’ cartons 


Comprising wall-mounting Speaker unit with Breast Mike, one Telephone 
unit with Handset, and one Telephone unit with Hand-mike and Head 
phones Any peir of units can be usec for two-way communication, or 
all chree for a multi-station link up. 


ideal for Fairground announcing 


Garages, Workshops, Sports events 


ec. ete 


Will operate over a distance of 5 miles with the utmost efficiency 


No calling device is incorporaced, but a simple buzzer circuit can easily 

be installed. Complete with full working instructions and batteries 
COMPLETE, AS ILLUSTRATED, €7/10/-, carr. 10/-. 

OR stations B and C only, &6, carr. 7/6 

OR ewe type A stations, ideal for ewo-way telephone communication 

63/10/-, carr. 5 Callers welcomed for demonstration at either branch 


SAMSONS SURPLUS STORES 


169/171 Edgware Road, London, 125, TOTTENHAM COURT 
Ww 2. ROAD, LONDON, W.!. 
Tel.: PAD, 785! Tel.: EUS 49862 


All postal orders to our Edgware Rood branch please. This is open ali day Saturday 


MOTEK 


TWO SPEED—SIMPLE PUSH BUTTON 
CONTROL 


THE NEW K6 UNIT 
List Price a? GNS. 


SEE AND HEAR 
YOUR LOCAL 


IT AT 
DEALER 


MODERN TECHNIQUES 


138-144 Petherton Road, London, N.5 
Tel. : Canonbury 5896 


JASON for F.M. 


STANDARD TUNER £15.17.0 


(including tax) 


Four valves type Osram Z.77, one being 
used as a limiter. This tuner has better 
than average sensitivity, and the tuning 
drift is negligible. Useful range at least 
60 miles from Wrotham, 


Ask your local high fidelity dealer for a demonstration or visit 

one of the following>— 

Arthurs (Arthur Gray Ltd.), 150-152, Charing Cross 
Road, W.C.2. TEMpie Bar 5633 

City Sale & Exchange Led., 93-94, Fleet Street, £.C.4 
CENeral 939! 

Classic Blectrical Co, Led., 352/364, Lower Addiscombe 
Road, Croydon, Surrey. ADDiscombe 606/. 

Clyne Radio Led,, 18, Toccenham Court Road, W.1. MUSeum 
$929 


H. C. Harridge, 8, Moor Screet, W.). GERrard 7108 

Holley’s Radio, 285, Camberwell Road, 5.6.5. RODney 
4988 

Home Radic of Mitcham, !87, London Road, Mitcham 

Developments Co., |16, Blackheath Road, §.£./0. 
Dewsay !723 

Tele-Radio (1943) Led., 189, Edgware Road, W.2. PAD 

4455 


Vortexion Ltd., 257-263, The Broadway, Wimbledon, $.W.19 
LiBerty 2814 


In case of difficulty please contact:— 


THE JASON MOTOR & ELECTRONIC CO. 


328, Cricklewood Lane, London, N.W.2. 
SPEedwell 7050. 


ga bulls 


gan. & | sn? 


CAP. L.E.8S. to British Standard 
98/E5. Diameter fmm. Length 
8mm 
BALLOON Tubular 5mm. Sphe 
rical 7.5mm. OVERALL LENGTH 
(Balloon and Cap Tubular 
15mm. + lmm. Spherical 16mm 
+ lmm. RATINGS. All standard 
voltages up to 24 volts. Amperage 
from 0.3 on low voltages to 0.0% 
on higher voltages 
VITALITY L.E.S. BULBS 
Vicality Bulbs Led Neville House, Neville Place, London, N.22 


MAGNETIC 


RELAYS 


BUILT TO SPECIFICATION. 


Coil Winding and Tropicalizing. 
Spring Sets and Coils supplied separately if required, 
Send for Price List or quotation. 
"KAYE ELECTRICAL MANUFACTURING CO. « 
Havelock Works, Havelock Place, 
Harrew, Middlesex. 


HAR. 14122 
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EYELETTING 
and light 
PUNCHING 
MACHINES 


Autopheoenix No. 6 


A new and improved treadle 
operated machine for the 
automatic insertion and closing 
#% eyelets in either flat or 
formed work in metals 
plastics. ‘abrics, etc. The deep 
throat, high vertical gap and 
projecting base make this 
machine adaptable for eye 
etting radio chassis, cylindrica 
shells spinnings mouldings 
et 
We w 


4. anufacture a very full range of hand and automatic Eyeletting 
and Piercing Machines. Write for iliustrated brochure to 


HUNTON LIMITED, 


Phoenix Works, 114-116, Euston Road, London, N.WI 
Tel.: EUSton 1477 (3 lines) Grams: Untonexh, London 


TUNERS 


for BAND Ill 


COMMERCIAL TELEVISION 


Specially developed for incorporating into 
new T.V. receivers, or for tuning standard 
receivers for reception of Band III. Price £6. 


ABOUT 24 MILLION T.V. SETS 
WILL PROBABLY BE TUNED FOR 
BAND IIl RECEPTION. MAKE SURE 
THAT YOU ARE UP TO DATE. WRITE 
TO US TODAY FOR FULLEST DETAILS 


LIMITED 


New Chapel! Rd., High 8t., Feltham, Middx. Phone: Feltham 4242 


This Month's 


THE IDEAL POWER TRANSFORMER FOR THE TABLE 
TOP RIG. 

This Parmeko-made transformer has the following conservative 
ratings: Primary, 230 v. 50 cs. Secondary, 620,550,375,0, 375,550 
620 V. Rated ac 275 VA. It will give 620 or 550 voics at 200 mA 
simultaneously with 375 V. at 250 mA. All the H.T. you require 
for R.F. and Modulator. Also 2-5 V.3 A. windings for suitable rec 

tifiers such as SRAGY, 5Z3, 83, 5U4, etc. Weight 2445/6. Size 6) x 
6) x Si in. high. Worth at least £7. Our price €3 only, Carr 
Paid. C.W.O. only, no C.0.0 

We regret that we cannot accept orders for these from 
EIRE or abroad. 

METERS: 2jin. Scale Flush Mounting, 0-10 mA. Ditto 0-30 mA 

ditto 0-100 mA., 12/6 each. 2 in. Scale Square Flush Mounting 0-5O0mA., 

ditto 0-150 mA., ditto 0-3 Amp. Thermo., ditto 0-20 V. d.c., ditto 
23/0/20 Amp. d.c., 7/6 each. jin. Scale vrejecmne Type 0-15 Amp 
Thermo., 7/6. 2in. Scale Round Flush 0-4 Amp. R.F. diceo 0-350 mA 
Thermo., 7/6. 


SPECIAL OFFER. 


Genuine American 607 Valves, 6- each or 4 for £1. 


Pi. CIRCUIT OUTPUT TUNING CONDENSERS. 

Made by E. F. Johnson Co., U.S.A. Max. cap. 500 pf. |,500 V. rating. 

Ceramic insulation, size Sin. long x 24yin. wide x 2yyin. high, ex 

cluding epindle projection. Our price only 15 - post free. 

VIBRATOR POWER UNITS. {2 V. input 300 V. 100 mA 

output Fully smoothed and filcered; in black crackle case, 396 

Pa P. 16 

HEADPHONES: LR. Type CLR No. 3, 9/6. D.L.R. No. 2, 136, 

H.R. DHR Sb (very sensitive), 18/6, p. & p. |) 

CONDENSERS: 6uF 600 V. Trop. 750 V. normal condensers 

New ex-W.D. stock, 5/6, p. & p. 1/6 

Carriage paid on all orders over <i except where stated. Please 
include small amount for orders under CI 


Please print your name and address. Ai! Mai! Orders to 


CHAS. H. YOUNG, G2AK 


Dept ‘W' 102 HOLLOWAY HEAD, BIRMINGHAM | 
‘Phone: MIDLAND 3254 

All callers to 110 DALE END, BIRMINGHAM 4 
"Phone: CENTRAL 1635 


RHEOSTATS. i2v.10.2/6 i2v. 5a. 10/6, 

NEW AC DC MOTORS. 24 v.24. 6°24". Spindle "a", 18/6 
NEW FREQUENCY CRYSTALS. 9100 ke. 10/6. 4250 ke 6% 
Also Type €T243 from 5675-8650 kc. in 25 ke. intervals. 10/6 each 
NEW ROTARY TRANSFORMERS. inputs 6 or |2 voles, ourpur 
250 v. 80 mA., 17/6. 

NEW VRe5, SP6I VALVES 5 for é!. 

CYLDON 5-CHANNEL PRE-TUNER. Gives 26 DB. gain 
Fit one of these to your T.V. for bercer pictures. 1.F. Output 9.5-14 
Mc's., 15.5-22 Mc/s. With valves EFG0, EC_8!, $2/6. Less valves, 15 - 
MAINS TRANSFORMERS. input 200240 v. Output 350-0.350 
r 250-0-250 volts 80 mA. and 4and 6.3 v. 4a. and 4and5v.2a. Price 
21/6. 'nput 200/240 v Output tapped 3.4, 5, 6,8, 9, 10, 12, 15, 18 
20, 24, 30 voles, 2amp., 21/6. Output 17-11-5 voles Samp. 22/6, Ourput 
17-11-Sv. tha, 16/6, 6.34.2) 0., 8/6. All with one year's guarancee 
D.P.D.T. RELAYS. Operate at 200/300 volts D.C... 66. We can 

supply any type of voltage and contacts at varying prices 

NEW SELENIUM RECTIFIERS. FW. 1216 voles 3 amps., 14/6; 

4 amp., 22/6; 6 amp., 30/-; | amp.,8/6; 12 v. 100 mA.,3.-; H.W. 250 ¥ 
100 mA., 9/-; 250 v. 275 mA., 17/6; 250 v.60 mA.,66 

GERMANIUM or SILICON CRYSTAL DIODES, 3/9. 

M/C MICROPHONES with matched Trans., 15/6, 

PLS FILTER UNITS, 66. Same as F.8 but less switch 

TRII96 TRANSMITTER SECTION. New and complete but 

less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves TTI! 

E132, EFSO, £2. 

L.A. ASAMY HEADPHONES, 9/6. 

TIME DELAY RELAYS. We specialise in units giving varying 

ume constants. Please send us your requirements or probleme 

FISHING ROD AERIALS. RUBBER BASES, 3/6. 

P.O. VEEDER COUNTERS 0.9997, 24 50 voles O.C., 15/6 

POCKET VOLTMETER, |2in. M.C., 0-20-200, 116 

NEW BROWNS M/C HEADPHONES. (fx WD) With 

earpads and 6fc. lead and plug, list price £55 Our price 166 
VCR97T TUBES. Grand new, in original crates, picture vested, 45)- 

SPECIAL OFFER SELENIUM RECTIFIERS, {2 v. 6 amp 

full wave, $0/-. 24 vole 4a.,50,- 

CARBON TWIST ORILLS. Set of 9, | 1600 3/16, or |/l6 to} see 7, 


36 
UNISELECTOR SWITCHES. 50-point Jievel 24-50 vole DC 
working, 17/6. Post paid 
MINIATURE RELAYS. !Oamp. Silver Contacts, Lor é v. 0K 
Types 5.M. 7/6, $.M. or 8 or $.C.0., 8/6, Post paid 

All Carriage Paid in the U.K. from Dept, W.W. 
No. 1 POWER UNITS Mk. Ul, with 2 rotary transformers 
HT}! anc HT32, €3/10)- 


Carriage on above items extra 


THE RADIO AND ELECTRICAL MART 
1538 PORTOBELLO ROAD LONDON, W.1/ 
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5 VALVE, SUPERHET, LATEST 


RADIO e GRAM CHASSIS B.V.A. MIDGET SERIES VALVES 


3 WAVEBANDS :—1.W. 800m-2000m, M.W. 200m-550m, $.W. 16m-50m 


Chassis size ldjio Shia Zhin, Attractive Giass Disl 10ia Shin. edge lit by 
& pilot lamps. Horizontal or Vertical Station Names and 4 control knobs, walnut or 
ivory to choice. 4 position W'C switch, L.M. 6. and Gram. P.U come’. Modern 
Giroubtry, aii coils adjustable dust cored and only qualit ush 
Delayed A.V.C. and neg. feed-back, A.C. mains 200 280 ’ Doubie wouad trans! 
isolates chassis !rom mains. Aligned aod calibrated ready for use 


BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 46. 
3-ohm speakers suitable for this chassis available 8” 17/6 10° 25/- 


This chassis is a genuine bargain and delivery is reasonably good 


Jury, 1955 


BEST EVER VALUE IN RECORD PLAYERS 


Latest Model. 4 Autochanger Mixer Unit. Famous Magidise 7in., 10in. and 12in 
reeord selector tm cream styling. Dual Xtal cartridge stylus for high fidelity 
reproduction. As weed by leading Radicuram Manulecturers. Oomplete with ful! 
instructions and Lemplate 


OUR BARGAIN PRICE P9igns. post free. 


JASON F.M. TUNER UNIT 87-105 me/s 


Kit of parts to build this modern and highly ruccesstul unit complete with drilled 
chassis and J.B. diai, wound coils and sereening cans, 4BVA miniature vaives, and 
ell necessary quality components ete. for only £6 10s. post iree 


Tested and approved Radio Constructor,” ete. Ulustrated handbook with fu!! 
details 2)- post tree uperior dial calibrated me/s., edge lit by @ pilot lamps 
12/6 extra 
ELECTROLYTICS Leoding Makes New Stock 
TUBULAR CAN TYPES chm 
26/96 y,, 00/12. LO 8+ 8/4609 4/6 80 CABLE CO-AXIAL 
50/60 ¥. 4/600v. & ®) 16/460 vy 5 tow wy Gemi-air spaced polythene 
6/480 2/3 8+ 16/600 y 56 Stenderd jin. diam. Stranded core 
la put 50 
8/500 ¥ 2/9 16 + 16/450 » 5/6 | 19 pas. 8 9d. yd. 
8 8/600 ¥ 46 16+ 16/5004 6 COAX PLUGS 1 
P . SOCKETS i 
8 16/460 ¥ 6 32/460 4 COUPLERS i 
16/460 4 B/6 3 + 38/450 ¥ 66 OUTLET BOXES 46 
+ 16/400 9 6 0) Oy 66 ope? TWIN FEEDER per yd 
92/400 v 4/- 60+ 100/604. 11/6 | 80 ohm 
98/500 y 5 100 + 200/275 v. 12/6 Twin HOR BaED FEEDER per va 
32 + 42/360 v 5/6 1500/6 46 6 OHM Cokx CABLE 64. per yd. jin 
+ 32/600 » 7/6 | 1000 + 1000/6 ¥ 66 | Ga 


CONDENSERS..Mica, &. Mica, Ceres 
mies, All pret. values. 3 pf. to 680 pi 


SILVER MICA CONDENSERS. 10 
Tubulars, 460 ¥ . ot 


5 pt to 500 pt 


>1 (ex stock 


to 3,000 pt 


Transformers 


Transformers 


Transformers 


QUALITY-RELIABILITY 


For the Mullard Amplifier. 

For the Osram 912 Amplifier. 

For the Williamson Amplifier. 

C. R. Tube Isolation Transformers. 
Instrument Transformers, 

and all popular types. 


FROM 


Ellison Transformers 


LIMITED 
62, BRIDGE ST. NORTHAMPTON 
/ AND ALL LEADING COMPONENT DEALERS 


t 
O82 end 1 160 +, OO 06, 1 Oy 
pF. fetosl, ‘i ob haste, V0 1s vt te 800 pt., 1/9. 615 pt. to 6,000 
5 Hunts, 1/9 
BAND 3 ALUMINIUM CHASSIS 
‘ . 18 ¢. Plain undrilled. Folded 4 sides 
CONVERTOR 106/100 Mes riveted corners, lattice fixing holes 
, Jepth 2iin., Tin 4in 6; Sin 
W. World", May 1064 Gin., 6/0; Llin Jin on 13i0 


Kit of parts complete to build this most Mio. 8/6; Ita llin., 106, ete 
euccesstul unit comprising drilled chas 

sis, valves, and a)! necessary components 8.T.C. RECTIFIERS 
to specification, €2/17/6 poet ree K3/25 2 kV., 4/9; Kaeo 32 kV.. @/- 
Our own slightly modified version usin , q 
SDG instead of EPGO vaives, £25 0 


MINIATURE 
SERVO-MECHANISMS 

Harvey Electronics Led. announce two new miniatureservo-mechanisms 
to the design of the Low Speed Aero Research Association, Farn- 
borough 

Model 0. Case size 2.9in. x 2.1in. x 1. 55i¢ Stalied Torque tib.-fr 
Price £35 

Model |. Case size 4.0in. x 2.5in. x 1.57in. Sealled Torque 4 Ib.-ft 
Price €59 

Available in 6 v., 12 v. or 24 v. versions. Both mechanisms when used 
with suitable servo amplifier, also available, provide quasi-linear 


response when approaching rest position 


Write for Pamphlet and L.S.A.R.A. Report No. 4. 


HARVEY ELECTRONICS LIMITED 
Farnborough, HANTS. Tel. Farnborough 1! 120, 
London Office : 59, Union St., S.E.1. Tel. Hop 4567. 


post tree 
oa & 5/9; RM4 260 +. 276 m 
peers has a " ren 250 v. 200 mA 
small power pack an eriai ewiteh 
MAING TRANSPORMERS. foundmaster 

ine. 35 Mauilard Amp. Fishrouted, 95 - 

Power Pack Compoaocats 90/- extra Osram 012 Pia 36)- 
RESISTORS PRE-SET W/W POTS 
Carbon type. Pret. values 10 ohms T.V. knurled siot ‘ 
10 “ Tol. iw. 34; tw. Od 40000 a i “0000” Fy w 


iw 
iw. 0, 5 Tol. i w. 1 


Silicone costed, 26 ohms 


eh ot ohms $0000 ohms 
i Te ow 


LINE CORD . amp..60 ohms per loot 
00 ohms per foot, 2 way Ga. tt 
dear” 7 ° 


WIRE WOUND POTS 


Standard = S-wett = type--ione 
160 ohms, t© 50000 chums, 6/6 
chews 66 


T.R. 


spiadies 
1 


50000 ohms to Megohms carbon) 3 - 
CONTROL KNOBS 


fim, spindie Gtting. Liin. diam. Weinu 
or twory. Gold engraved Foous, Contrast 
Brilliance, On-off, Volume, Tone, Tuning 
Trevle, Bass Wavechange, Radio-Gram 
Reoord-Play ete. 1/6 each. Ditto, un 
engraved. 10d. Superior Uamarked Knobs 
with cas Ring. Walnut of ivory. iiin 
lin., 4. os. Pointer Knobs 

lack with White Line, 04 


VOLUME CONTROLS 


lin. semi Midest Type, Long spindles 
) ohms to 2 Mevohms 
Less ow... 3/-; OP. ow., 4: DP. ow. 40 
Al individually boxed. Uuar. 12 months 


RADIO COMPONENT SPECIALISTS 
w JOBRIGSTOCK RD., THORNTON HEATH, SURREY 


Phone: THO 2188 Hours 9am—étpm. ipm. Wea. Open ali day Saturday 


BY THORNTON HEATH STATION 


0.W.0. or 6.0.D 


Terms © Post & Packing up to }ib., Gd. Ub., 1/- 
10ib., 2/6. Send tor our Bargain Lists, 34 


BUSES 130A, 133, 159, 166, 190 
L/-, Mb., 1/6, bid. 2 


tHe VESPA TAPE DECK 


4speed jfin 


and 7 hin 


Mode! 52! Compact Deck, 7}in. x I lin 


Modei72! Standard Deck, |Ojin. x i lin 


kasy (o sasembie recimon machined parts 


Twin Track 


, Sin. reels, kic, €7/10)- 


7in. reels, Kic. 8/10). 
latest high fidelity heads 


first class motors, full assembly ins: ructions 
Bither model fully batlt and tested 27/6 oxtr 


Send stomp for full details 


E.W.A., 266 WARBRECK DRIVE, BLACKPOOL 
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SHORT BROTHERS & HARLAND LIMITED 


have a vacancy in the Research Department for a 


DEVELOPMENT ENGINEER 


pilots. 


quoting S.A.51. 


interviews either in London or Belfast. 


to work on magnetic amplifiers for computing systems and automatic 


Qualifications: University Degree and some years engineering develop- 
ment experience with the capacity to accept full responsibility for the 
theoretical design and practical development of such components. 
Salaries are good, Pension Scheme, assistance with housing in Northern 
lreland and with expenses of removal thereto. 


Applications are treated in the strictest confidence. 


Applications to Staff Appointments Officer, P.O. Box 241, Belfast, 


R. T. a” I. SERVICE ae 


at your service! 


Laboratory Instruments and Communications Receivers 
available from stock. Used but in perfect working condition 


SIGNAL GENERATORS. Marconi types, TF.144G*, TF.390G, TF .762¢ 
TF.801A (10-300 Mc.), TR.888* and TF.888/3 (7o Ke-7o Me 
Ferris types, 18C (5-175 Mc.), 22A. General Radio, 804B*. Federal 
Bo4-CS1. Measurements Corp. 65-B 

VALVE VOLTMETERS. Marconi types, TF.428A*, TF .428B*, Mui-head 
type 3A 

BEAT FREQUENCY OSCILLATORS. 
type LO.50A*° 
OME OTHER ITEMS:.—Marconi Millwatt Meter, type TF 899 
Marconi Valve Voltohmmeter, type TF.887, Cambridge Unipivot 
Meters, F.S.D. 60 micro-amps*, Cossor Ganging Oscillators, type 
143°, Marconi Output Meter, type TF.340*, Wavemeter, 15.247 
210-280 Mc Cossor Double Beam Oscilloscopes, models 3339° 
and 339°. Frequency Meters BC.221*, General Radio Wavemeter 
type 724-A, Test Set, IE-19-A*. Cossor 1035 Oscilloscope 

RECEIVERS Eddystone 358X, with coils**, S$.640*. Hallicrafters, 5.23, 
5.27", S.96*, S98, 5X.17, SX.24, SX.28*. Hammariund, Super-Pro* 
Marconi, C.R100**, CR.300° National, HRO Senior**, HRO 
lunior*, coils** and power packs**, NC.100KA, NC.156. R.C.A., 
AR.77E*, AR.S8LF**, AR.B8D**, BC.348 
OTHER TYPES available includin 
R.107, R.206*, R.2z08*, R.qo8 (U F.)*, R.tiss , RME.69, VRL 


Marconi type TF.195L*, BS.R 


A few miserilaneous \teme from our large stocks inclade— 
Voltea Treas Approx. 21.000-—-Int. Oct. amphenc 
° valve holders, slightly eotled 
000— lu 70 w 
~ of edie as Tranemiteer, type 113) 8OR.OR 
' b mlenaers 
ack amplifiers * Te. Re 
the convenience of industrial buyers, we have coded in the following 
way “more than one available, **quantity available 


As we can list only a portion of our large stocks, we invite your enquiries tor 
y items not mentioned 


RADIO, TELEVISION AND 
INSTRUMENT SERVICE 
254, GROVE GREEN ROAD, LEYTONSTONE, LONDON, E.11 
Telephone: LEVtonstone 4066 


Gp vives & mpi 
<4 TELETUBES TELEVISION 
Invite applications from Engincers with Degree/HNC for 
DESIGN AND DEVELOPMENT — PRODUCTION 
PLANNING — TEST GEAR — MACHINE 
DEVELOPMENT — VALVE APPLICATIONS 


STATISTICAL RESEARCH — CHEMICAL — 
RESEARCH — TRAINING IN ADMINISTRATION 


~~ 


I'ypical posts are 


Valve Engineering Laboratory: 

Senior and Junior Engineers, B.Sc.Hons. (Physics and 
Maths.), required for group working on advanced Valve 
Development and Testing Work includes Vibration 
Problems, Electronic Optics, and Circuitry, Teletube 
Design 

Radio| T V Engineering Laboratory 

Development Engineers, B.Sc. (Physics and Maths.), for 
work on Radio/TV Domestic and Monitoring Receivers, 
Service Equipment and Experimental Colour TV 
Plenty of scope for original ideas 


Draughtsmen for Plastic Mould Tool and Elec. Mech 


Design; Advanced Jigs and Fixtures for Valve Assembly; 
Electronic Test Equipment 


These modern tactories are within easy reach of Charing 
Cross 


Post Graduate Training Scheme 
Sports Club Pensi Scheme 
Apply with brief details and quoting Ref. WW51 (or 
further information will gladly be sent on request) to 
W. J. YEOMANS, Personnel Manager, 
STANDARD TELEPHONES & CABLES, LTD., 
KOLSTER-BRANDES, LTD., Footseray, Kent 
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ELECTROLYTIC CONDENSERS { ‘ DA y Zenith, Vicar 
new ail guaras ort 10 -, post paid 
SEISYN TRANSMITTERS (Ming ne nehe 
. meter ot ale ‘ erated. Wh 
theer are . Abe rane) of oon, 
wine a hook w supple . 
w with teat + ral ty " » artone Value, 68 each r price 25 
t? tor 50 t pe « Jiagracn 
eivers and microphones, connect 


TELEPHONE 8eTS 
Mit. twin Me 


' Ae »y communication (up to 1 mile with 


flex tmplete rea for use, new, boxed, 12.6 
6.EL. POWRR UNITS for 100-watt BLP. anwplifiers, input A‘ 
oD ‘ pu a WO1wA. DC, and ¢ 
perel- ster and H.T. transformers Dut 
ni trog Th withing chokes, resistors, { 


¢, weight 1041b., new and unused, 27/10 
VENNER 24-VOLT TIME DELAY SWITCHES, consis of high-grad 
latent t ’ ry “ 


uw *, S-pole casn-operated 
new bored, 7/6, post | 


AL./DL, MOTORS, tak | ng wop., fitted reduction gearbox, pr 
ivives of ag “ " wo fitted 2 see cam-opernt. t 
Governurt $5 : packing 
VIBRATOR PACKS t eal! L.T. and HT. outputs for and 
suet “_ , jin plete with leads, new unu 20 
bral pare Maliory ¢ ' ) non-eyne. vibrators, §/-, post 6d 
OPTICAL UNITS t . " ant Spin. long, Ifin. dia,, with a bt 
pach rests , al yt at one end i a grow we-nide oor x 
of wf aryers (stopped down), et« 5 post 64 
AMMETERS, °-\)-« ‘ I fl panel mounting, requires ljin. dia. hole 
very lat plats - t . * anftr., ideal lor chargers, et brand pew 
7/6, post 4 
ORYVSTAL GET KITS, hE ch om inal range col), .0005-mid. var i 
pointer b ¥ “ ,* “ h, 4 ete * pluge and socket 
i diagram, 10/-, t 
KLAXON GEARBOXES, + ’ ‘ from din. dia. lin. long, to fin. dia 
longa ehaft th ha ar “ fl-eet loin. t eon centres, gears, ete 


- 
pt ue are nally ¢ ght 4) 1b., bargain 90/-, post and packing 
Many other bargains; send 34. with §.A.B. for current lists 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


Tel.: HAR 1308. 
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-—— MIDLAND INSTRUMENT CO.—— 


EDDYSTONE COMMUNICATION RECEIVERS 
7 


Model 840A illustrated 


Now available on attractive Hire Purchase Terms 
12 monthly 18 monthly 24 monthly 
Deposit payments payments payments 
B40A £47 6 4318 2 ai aioe 
7$0 466 atl as 46 431210 ai7e 
680X 4106 aié ams 0 ai46 a4 i0 0 


CARRIAGE PAID 

Model 640A, isfor A.C. or D.C. 110/250 mening especially suitable 
750 and 680X 110/240 v. A.C he very large tuning 

dials are clearly marked with band spread logging 


for universal use 
Silky gear driven 
These sets are the choice of the 
amateur users Descriptive literature 


flywheel loaded tuning mechanisa 


discerning professional and 
gladly forwarded 
Latest EOD YSTONE Component Catalogue |/-. 


The 


Eddystone 
Specialists 


SERVICES LTD., 


LIVERPOOL, 4 
Telephone: AINTREE 1445 ESTAB. (935 
Branch Address: MARKET CROSS, ORMSKIRK 


55 COUNTY ROAD, 


| — = = — 


THE ENGLISH ELECTRIC Co., LTD., 
LUTON 
require 
SENIOR ENGINEERS or SCIENTISTS 
for 
THREE SPECIAL VACANCIES 
in 
GUIDED WEAPONS SYSTEMS DESIGN 
CONCERNED WITH 
ELECTRONICS AND RADAR 
SERVO MECHANISMS 
BALLISTICS 
These are permanent posts of unusual interest 


| 
| and applications should be addressed to Dept. 
| C.P.S., 336/7, Strand, W.C.2, 


i] quoting Ref. 1260C. 


Jury, 1955 


Television * Radio ° Record 
CABINETS MADE TO ORDER 


ANY SIZE OR FINISH 


CALL OR SEND DRAWINGS 


B. KOSKIE 
72-76 Leather Lane, Holborn, E.C.1 


CHAneery 6791/2 


FOR QUOTATION 


(DEPT. E.° 


Phone 


TESTOSCOPE MAINS 
= TESTER 


For high and low 
voltage testing. Standard ° 
Model: range 100 850 volts A.C. ~ 
or D.C. Dual Model: range 1/30 and 100/850 

volts A.C. or D.0. 


Write for 


nteresting leaflet I30F 
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THE GUIDED WEAPONS DIVISION 


of 


The ENGLISH ELECTRIC Company Limited 
have immediate appointments at LUTON and STEVENAGE 


for 


SENIOR ENGINEERS AND SCIENTISTS 


Interesting opportunities exist for research and development work in 
the Electronic and Electro-mechanical spheres, especially relating to 
MICROWAVE equipment design and engineering. 
ELECTRONIC Test Gear, Circuitry Development and 

Instrumentation. 


RADAR trials and development. 
TELEMETRY installation planning. 


SERVO SYSTEMS and HYDRAULIC equip- 
ment and ELECTRO-MECHANICAL apparatus 
and test gear. 


QUALIFICATIONS necessary are University Degree, H.N.C. or 
equivalent coupled with several years appropriate experience. Similar 
vacancies exist for 

JUNIOR ENGINEERS AND LABORATORY STAFF preferably 


with O.N.C. or above and with good practical experience in Industry 
or H.M. Forces. 


All the above posts are on the permanent and pensionable Staff of this 
expanding and progressive Company and offer unlimited opportunities 
for the right men. 


IN MANY CASES HOUSING ASSISTANCE CAN BE GIVEN. 


All enquiries will be most welcome and we would be pleased to arrange 
suitable interviews at LUTON, STEVENAGE or in LONDON, 
when we can discuss details of these opportunities. When writing 
nlease quote reference W.W./S.A.50H and address your letter to:— 


Central Personnel Services, 
Marconi House, 
The Strand, 
LONDON, W.C.2. 


<geaeenrs A scenario Tip AEA, 
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SPECIAL OPPORTUNITY :— ELECTRONIC DIGITAL COMPUTORS 


] 
TRANSMITTERS RECEIVERS TR-5SOXM. THE 
Use: Marine or Fixed Stations 3 J z 5 
Output: 60 W. Frequency: 15-12 me/s MEN ABOUT TO LEAVE 
Built-in VFO & 5 crystal positions z : = 5 
Brand New costal prices for quantities ARMED FORCES 
@ TRIPLE DIVERSITY RECEIVERS. , : . wr : 
Type 171-66A, Range 1250 Ke/s to 40 m.c with experience of Radar maintenance 
Write for details 
7 > 
are vite o apply for Posts now 
@ 150-WATT AM BROADCAST TRANSMITTERS. are invited to apply 
Tipe BRM—Pledium Woves vacant, due to expansion, on this new and 
f ur Sm ‘ ow po < ion—high fidel: . 
Moenp Sek neg size—t power consumption igh fidelity interesting type of engineering. 
Quick delivery—write for full cechnical details 
rey > “Tie > ; , > 
COMMUNICATIONS TRANSMITTERS Previous experience on this equipment 
y leading American manufacturers (R.C.A. Hallicrafcers ety - ’ . 217 
Techrad and Westinghouse) , 5 roth available for immediate is not esse ntial since training on I U LA 
delive 250 400 w.. | kW... 24 kW... and 5 kW.—New . : 
Equipment. ; SALARY will be provided at 
Full technical details will be gladly sent on request 


@ We can supply large quantities of MASTER OSCILLATORS 
M1-19467-A. Also a full range of spares for MARCONI COLLEGE 
R.C.A. TRANSMITTERS EY.4331, 4332, 4336 and AVT-22 
@ TEST EQUIPMENT.—A large range of laboratory cost | to those people who lack the necessary 


equipment of American manufacture (including 6C-221) 


“know how” but possess the interest 


@ RADAR EQUIPMENT (Airborne. Ground and Naval) | 


Our Radar Dept will welcome your specific enquiries and enthusiasm for this type of work. 


BRITISH SAROZAL LIMITED Please apply in writing to 


Dept. C.P.S., 
ELECTRONIC WORKS 


a] a 79 
1-3 Marylebone Passage, Margaret St., London, W./ 336/7, Strand, W.C.2, 
Cables: Sarozai, London, Telephone: LANgham 9351 (3 lines quoting ref. No. 1353D. 
A.D. and A.R.B. approved 


SERVO-MECHANISMS 
SHORT BROTHERS & HARLAND LIMITED 


require a 


in the Research Department for interesting work on 


| SMALL-SERVO-MECHANISMS 


involving electronic or magnetic amplifiers coupled to electric or 
hydraulic mechanisms. 


Qualifications: University Degree. Development experience and ability 
to undertake theoretical analysis of feedback systems and engineering 
development of the components involved. Salaries and conditions are 
good, Pension Scheme, assistance with housing in Northern Ireland and 
with expenses of removal thereto. 


Applications are treated in strictest confidence. 


interviews in London or Belfast. 


Applications to Staff Appointments Officer, P.O. Box 241, Belfast, quoting 
S.A.50. 
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Advertise 


Wireless World Classifie 


or leas ead 36 tor every additio: nqomves? AND AM 
© or part thereof, average lines 6 words. Box Nam FCO 


ine or | PLUS AND §& 

2 words plus | Address reples Bor 0000 ee “Wireless ~ REED ot WORLD 2R 5.valve quality 

World” Dorset House, Stamford St., London, 6.£.1.) Trade w and L.W mplete with 
ant 0 Press Day 7 a t L power IpDp mit, unused, idea 


details available on «& 
1955 weve, Tharsday, June 30th. No responsibility 
. . t | a rt half ’ 
—lowest distortion “TV. “RECEIVERS suneLus AND 
WARNING | Tain to setter Tae ay 
TV 


Readers are warned that Government surplus WITH THE PARTRIDGE iin = ole m P —k- m.. n +s 


mponents and valves which may be offered 


for sale through our displayed or classified LOUDSPEAKERS SURPLUS AND 
7 arry no monufocturers’ guorantee vee ‘ 
M these items will have been designed Uj. . ) Ww" HAR hog mit ona X 23 b Py ay: 


Rate 7/- tor 2 lin 


pecial purposes making them unsuitable +409 
use, of may have deteriorated as a Cc a . Oo R i. K! IPBCH horn LI! speaker intreated p 
es f the conditions under which they have t hms high fux unit; nearest offe 
ce red. We cannot undertake to deal with &5 om. at ube North London; trebi 
mpiaints regarding ony such items pur- ry _ ie , ~ eit desired Bon wen v de 
se t ‘ ea 
£9 tw 5 Han 
NEW RECEIVERS Ae AMPLIFIERS TRANSMITTING EQUIPMENT , 
k seer rRICAI ELECTRONIC r EEN steur going abroad has quant { 
EVELOPMENT Bi kford Rd., Wit nit nd equipmer for ale moderate 
f East 0822 it t q t x 4506 6Al4 
PE Zk r the nufacture of High AILABLE eT4s42B BCT with rt 
‘ ound Reproducing equipment A 3 | rRias rrRia64, W.8.5 EWS 
I Cont r + Church Rad Moseley Birmingham 
ON . ne on 450 
v Steep Cu liters, Cros NEW TEST EQUIPMENT 
ide|it Portable Tape x na ntenait meter (8.1.M.) for aera 
eq ideally suitable for eck and installation, et« send for full 
é pre-recorded tapes Price deta Rad Aids Ltd 29 Market &t 
kK —, anese én —— Wa Te Watford 5986 4737 
sit Sen or ails an . ‘ 
oy eee £8: 15:0 “TEST EQUIPMENT SURPLUS AND 
- SEC 
S i EY Ltd 12 Tarring EX WORKS Pin ISION meter 1 ~ "ta by Electront< 
. ‘ ssex, the precision high wtrument multi-range AA and DA 
¢ ecia f type SB/1-15E, 15 t cept & or Box 419 474 
we r t p ae Pe bass DVANCE ena wenerator type a 
; i) treble ] cu o { elect { iM : we 
B a en, ompiete with A aved ior ‘ " Guilive ‘ Ch pols ' 
b th position switched input Onxor ‘ 
» the Jupiter reproducer ut ‘ ’ \ » signs ‘ 
WhO cuett's ions A ‘C’ Core Transformer DVANCE E2 signal generator 
" plifier 2ens; the pattern generator, mode! H } 
ard 4 watt EL34 amplifier tape £27 or both for £40, Condition 
amp t it most deck specialized for use in Dawson, 34, Lior Grov Harp 
e rder for the musical and scien on. Trent Staffordshire . _ 47) 
fustrie Tel. Worthing 5153, 557) “J ' ri out 
; (0095 HIGH QUALITY A.F Meters, valve volumeters, trentency meters 
N ’ ve ve " ver neters 
RECEIVERS AND AMPLIFIERS multi-range meters in stock; your enquiries a 
SURPLUS AND SECONDHAND Requirements to R.1 i 1 er ‘ 


E YSTONE 8640, perfect speaker, offers | 254, Grove Green Rd., London, E.i1, Le ait 
4 Dunmair Drive, Carlisie [4798 | he 
A! E, WKG order, manual available; best NEW DYNAMOS. MOTORS. ETC 
ff n 2 Western Crescent | yeles altenators 2KVA EW 
k ¢ 4791 | A p.p. output transformer specially designed L 500 & 69. Church Rd Mos elev. Bir 
} alve al, | fi rally high jit AF i t) eo peetal as 
A D ’ spars va core? Soto or really gh 8 quanty reproducing Sree IAL televison rotary converters, euaran 
. pe in Bon’ Band 9n0., a)? equipment. Power up to 50 watts at 60 ¢/s 2 teed interference free, fitted radio and tele 
é ) 885 7 
' Each half primary is brougnt out to terminals n filters, wt. 60lb, dc. input lv 200ve 
A® £5 or exchange tape rec.—Robinson out. 24v, 52v. SOv, 110v, 250¥ dx to 250v out 
i tation Rd., Sidcup, Kent 4756 | a8 @ separate winding and tapped at 43 * | 250va, £28/10 del., also converte t radi 
A excellent ondition, with 2 oud turns. Considerable N.F.E. can be taken from | gram and general wuse input outpu and 
peak £65 or first nearest offer Reply _ . ; noin oe an tn prices a8 above; the above ala ipplied thout 
B ‘ 7 ‘ . , sob the secondary and fed 1 de o the r four thing, £25 de nmediate despa ra 
stages back ipplied 
R wit er pack, perfect, £14 AT a purchaser's home 60 mis, 8.W. of Sustor 
ule Square, St. Annes-on-Sea Write for Technical Data Sheet No. 6 Coldfield a 24v 
4706 rELEVI was tested on Ek ele 
M RPHY C baffle console, 3 years old, A typical application of the Partridge } : t , sted consumption 155 watt 
| 
‘ ttle used ndition and appearance UL2 ts described by W 4. Ferguson t batter n 9 mips j ' 
a w.- e &5 Pulham 5062 or m 4196. | B K ; : nd sound t and cor etely free of 
(4742 Se Ung.) in his article Design | nterference 
R F nit ew it original cartons, types | for a 2®-watt High Quality Amplifier,’ | THI atest ” B 
/ i/f 25 1 post 2/Ft ‘onl Mans t nufs guaranteed one ea 
E.W.S. ¢ 69, Church Rd Mocsle? Birming Wireless World fay At petro ai 
a 4565 | t t ) 
ore 


. . | ony + toh 
F{"O_Rxs and colls im stock, also ARSE A new edition *.*.” 


C4548I CR1a etc Requ! rements please 
I Service, 254, Grove Green Rad DYNAMOS morens are ea OURPLS AND 


4946, das lef the PARTRIDGE) cOono 


YOR D« y ae generats ad I Dé 


" ; 7 cha /6 ~ | y : 
D800, "adioeram, cheats £8/39/0,,¢-wane CATALOG UB | Pris inpil 220-80 volte BCs" pup io 


“ACG “ane e phase ) amps 


f trols. carr. 4/6: P.M. speaker 6in, 10/9 | Is now ilabl Apply 
‘ with 4 imited quantities Duke & one available ton, The Lawn, Itchen Abbas, Winche 4097 
( ford Rd., E12. Gre. 6677. (4766 | Contains up-to-date MOTORS Mk. X (repeater), boxe 
H MERLUND SP 400-X receiver, pur- used, 5 l Dp & Dp yuotationa 
aac ew Allied Radio N.Y. 1950, arf prices and quantity 600 aval able irpm and §.5rpm, hiet 
‘ Xta ter, ANL, amp AVC, | torque motors, 4in dian 7 L, ex recording 
5 \e itp complete matching spec ifications for a cameras, 2530v 50 ~ 25 lzv DO 17/¢ 
pt RP pees now | |1/20hp series motors or double spindle 
age 550k mint condition compre hensive range of 4 00rpm 19 Technica Trading Co 5 
£100. delivered London ares. oniy; car -_— f hok | 515 Bratton Rd., Portamoutl ave 
taide F, , Ls wt transiormers, chokes, etc NEW GRAMOPHONE AND SOUND 
hased ec 1% 550-52me/s IPMENT 
plete as new with manual WRI TE FO v TR am sages bau pre-amps £5/15 for 5% 
’ port, accept £25, delivery con - I headed decks, inc. p pack and met« eve 
s t Box 4350 {4799 oe 
D x me ation receivers good YOUR COPY NOW GRUNDIG T/R proms y supplied 
£19 B28 (C.R.100) receivers Reflecto £51 or odestar Tsk 
e ntested, fair cond naa y have amp for Truvox, et U/L, output 
4 parts broken, £12/10; Eddystone Te 17 
" : n lication receiver, with 10 | HARDING ELECTRON IC 
HI pe £! 10/20 watt Admiralty | c 4. London, NW 
4 5 pa » Valves, mic/gram., 200 Te ecorders for sale 
push-pull 614 untested, £5/10. coat Greater Londor 
ADE £5 Ritt 2v battery, mobile ty recorder wanted for 
‘ ARSELF receiver slightly TRANSFORMERS LTD repairs, mechanical and 


e perfect, 1 only, bargain, £59 by pes - ate ali accessories aveilabic, we des 


mom §=6TOLWORTH SURREY [ieee mnacnatic recording. equipment 


a7/1 x scone -aaRe television sets THE MAONEGRAP H RECORDING ¢ 
- 1, enguiries invit —Technica! Tradin la P Londor wii Tel I ghar 
cokes sid Fratton Ra. Portamouth. 476i | Phone: ELMbridge 6737/8 OF ceases ngse fle ee 
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* - ° 
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sUPAC LY ‘ "ed prices 
notre t 
80 gupingie! Ha eos 
supert ACOIL Par 4 ete 
back mn j “ 
# 
pet de “ f 
47/5 com 
” SUPACOIL Pac ™—Teady 
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wp, helpfus > 
PAc he Trade,” 
21, Mark OILs DEPT. w> 


Tele Lon 


Road, 4 
se phone: KEY gg9, " ©.17 


AR. I 5206 (STR 16/17) EQUIPMENTS 


1 Ma Ww wattle 
MOW, i 6 watt 
Built in 100 Keje Xai on 
‘ plete T/1 tpatal lat wete unit 
etn og we te 


"AVIONICS LIMITED 


Croydon Airp mt Tel. Croydon 6791, 4984, 7744 
urrey Grams Aecradio Croydon 


f aint, oe 
§ Introducing the :— 


STYANA cadet THREE 


= 


Design 
SO7aad 


PLEASURE 


MAKE SOLDERING A 


SMALL SOLDERING IRON 
detachable BENCH i9 & 


§ 
Complete with § 
STAND 
The smallest high-power soldering iron 
Length only Gjin. ; adjustable long bit dia 
yié maine voltages 100/110, 200/220, 
230/250 + 

,] 

; 
) 4 
§ 
Ce 


The “STANDARD” 


Popular ane Iron 


<I T: 
now reduced to /14/il 


Replacement Elements and Bits fo 
aiways evailebie 


KENROY LIMITED 
152/297 UPPER ST., 
LONDO 


beth \ypes 


— 


Telephone ; ¢ wows to y “08 4663 
PPP LLL LL LOL ee? @ | 


Wirecess Wor~_p 


NEW GRAMOPHONE AND SOUND 
eQui 


PMENT 
ERROGRAPH magneti 
76ar 
WEARITE an 
DIL e act 's and 
LEAK ampli vy £i pé 
GOODBELL £15 ss ar ‘ 
RESLA ribbon : t t c 
EVERYTHING f ‘ I 


tudio and ia 


pham Rd 


Cs VOR a ¢ e 
cist hig ! t 
ng microphone ‘ 
£0 availlaniw : Cs 
{f mk amplif t 
Ogns; type ¢ f ‘ 
equireme ’ 
ompiete nant at 
arranged in Londor 
PLEASE write f deta ‘ K 
Coplow Park Rad., Braunton, N. Devor 
re Db ADL t 
aph re 4e 1 
benefit 
Emitap i 
only, B.8.1 r 
ansfe i At 
ca I ? 
‘ I ¢ M 
» Bm AR.M.CM 
GRAMCENONE AND SOUND EQUIPMENT 
ny AND SECOND HAND 
ITAVOx I Am mike , 
cost n accept 7am 
“RUNDIG 700L new ' 
phone adaptor foot ntre et pi 
phones; £60; connider exchange finifon, Te 
Cosham 79094 . 
M.V. disk unit and amplifier 1 500H 
in madnificent ndition: price £15 r 
Pullest deta from Dearden rut 
Row. Derlingt 
B*e* dise recorder, moving °o und ribbo 
mike 7 blank ost £255 ‘ Ba 
tave recorder S7e@t no reasonahie 
refused ue Court Oak Re H 
B'ham 
NEW COMPONENTS 
M, new W.W_ desi coilset part ava 
able now BEL, ra and trar tor pioneer 
Marlborough Yar London Archwa N.19 
Are. 5078 IBS 
EW mains transformers f ‘ 
210-250-2 OV primarie 5% 5 
secondar\e f vy 4 t. 6.35v 2a 5 : 
42 h “9-0 ow. Oma 6.35¥ 5 . 
v Se Steward Br 
Rd it ad igh, Essex a 
COMPONENTS SURPLUS AND 
SECOND-HAND 
ADIO CLEARA NCE Ltd 27 ttenha 
urt Rd.. London, W Tel. Muse 
ELEC TROL Y cs aL acits voltage ¢ € 
af me * post paid 40K 
v 1 2% 6v 1x; 
y ac 
1 mw. 3/3 
2% * f ai ' " 
5 2 it ' 5 
l ! OV A 
j : » £ ‘ 
} 1%, | 1 
12v .. wire B: 4 4 
1 2. clit 5/3: 3a 1416 5 4 
io, 4/9: 4 150% 1% \ ’ ’ 
1% x2™% cliy 35K ) 
32+52, 350/425 2. clip, 4/¢ 
.x1m, tag f ASO 
f 120, 2 i 1 r 
an 
A 
fu adjustable post paid 
RADIO CLEARANCE Ltd.. 27. Tottenham < 
Rd., London, W Tel. Museum 9 
SOUTHERN RADI SUPPLY, Lid Ii, I 
" ewport Street, London we Bee 
displayed advertisen t. page 145 ‘ 
LYMPIC radi ack simp onne 
amplifier and aerial for rad ecept 
medium or long ave price £5/5 Prank Ff 
Jessop, 4, Oxford 8t Alcester $759 
Cou packs 4/9 2-wave) neluc } 
also S-wave. with 465 k I at 
free drawin money back guarantee bk 
2 pair, P D ike & Cx 621, Romf 
Ré., £.12. Gra. 667 4 
ETAL-GLASS seals: single-way. hermet 
Ally sealed terminals for soldered mine 
tions and fixing: iky and 2kv sizes, ne 
(surplus). 65 ) assorted P. B. Craw 
hay, 04, Pixmore Letchworth, Herts. Tei 
1651 08 


ak | er RS 
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RADIO/RADIOGRAM CHASSIS 
BUILT TO HIGHEST TECHNICAL STANDARDS 
FOR THE CONNOISSEUR OF QUALitY music 

REPRODUCTIO 
New Range of Models with Latest Features 
FERRITE ROD AERIAL. MINIATURE 
(BVA) VALVES. STEEL CHASSIS 
A/C 200/250 volts 
3 wavebands 
HIGH UALITY 
REPRODUCTION 


HORIZONTAL OR 


Size 
VERTICAL DIAL 12° a7 a 72 


FULLY 4 ALL A.C. 
GUARANTEED MAINS 
ASSEMBLED AND READY FOR USE. 


5 VALVES chassis, 4 watt output $1 3.1 8.3 


wide range of tone contro! 
7 VALVES PUSHPULL chassis, 6 watt output 
eparate bass and treble 


£17.17.9 


controls 


Negative feedback applied from output trans- 
former secondary 

Gram switching on wavechange switch 

Plug-in connections for pickup, speaker, gram 
motor 


Choice of horizontal or vertical dial 
Also magic eye ficment, dial escutcheon, matched 
Bin. and |0in. speakers 
FULL TRADE FACILITIES 
DETAILED LIST AND DIMENSIONS 
DIRECT FROM THE MANUFACTURER 


THE DULCI CO. LTD. 


97 VILLIERS ROAD, LONDON, N.W.2. 
Telephone: WILLESDEN 6678. 


HIGH CLAS 
TAPE RECORDING EQUIPMENT 


HEADS, DESKS, TAPE ETC 


Nend for Nate 


BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM 6 
| Telephone: East 2881-2 


WAFER SWITCHES 
TO SPECIFICATION 


One or more type “H”’ 
switches having any desired 
contact arrangement or wafer 
spacing made from parts sup- 
plied by A.B. Metal Products 
Led. 


Most types despatched within 


hours. 
Send for Price List of 82 
“standard '’ arrangements 
and switch design chart 


Orders and enquiries by post only: 

SPECIALIST SWITCHES 

24 CRANBOURN STREET, 
LONDON, W.C.2 


eaten irom: 


3000 


BUILT TO YOUR SPECIFICATION—EARLY 
DELIVERY—QUOTATION BY RETURN— 
PLEASE STATE RESISTANCE OF COIL 
REQUIRED AND CONTACT BUILD UP. 


oumaLex ager tot y PANS. 230/250 volt, 
” rpm 85 watts, Vin 

~ Onarriage 7/6 

crLL TEsTON “vOLTaie 6-3 volte 
with prods. 25/-. Post 2 

RATIO ARM PaEss by H. W. Sullivar 


vt 5O/-. Post 2 
WHEATSTONE RESISTANCE BRIDGE. 
000 ohms 
GALVANOMETER 

hie M 


ln 
Braod new 
Manganio 


Mirror type, 5 Microampe FSD 


ave 8x5) x Ghin., scaled 0/5, 0/25, 

wpe. £10 
MICROPHONE A most attractive professional 
tan , with beaw | friction slide, adjustable 
and and eoreened cable 266-. 


MICROAMMETERS 


250 FSD. Sjin. FLUSH MODEL 637 
for test meter Kaife edge 
aiet shiel Brand new 55 ” 
BLOWER MOTORS Dual voltage 4 volts 
R i Car ying or heating, 26/-. 


RECEIVER RII5S 


BRAND NEW AnnAL TESTED 


. an o) transit Now is the chance 
ne Ministry. Carr, 000.00.6 
8.4.8. for further details or 1/3 for publica- 


4 a, ot Others available 
10 A ndithen 
45 Ls r “PYE ry srRiP. These vision units are brand 
6 EPFSO valves and BASO 
Our pr 65/- 1 ‘ 
TELEPHONE SETS 
POR PERFECT COMMUNICATION BETWEEN 
2 OR MORE POSITIONS 
wale TYPE One, pair of units Batteries 
win wire 64. yd. Post 2/6 
DESK TYPE sow savallable, latest modem ayie 
w lete u with battery, ready for use, 
£8/17 re flex required at 5d. per yard 
tacks” P.O ‘STANDARD for 19in. panels Stee! 
a0 *, correctly drilled Heavy angle base 


me Ott 
or Rotary Blowers B«-R.AP 
: per min 10>. per eq. in. at 
ow or & brazing torch, et Size 
. 22/6 each. Post 2 
Sow ‘MOTION DIALS fin. Bealed 0-100, reductior 
5/6 each Post 1/6 
VOUTME TERS 0 tor AC, Maine 50 ey, Clear 
60/- p| vole A.C/DA hin. fush, 
15 6. 
vou pare powers 0/300 DA im. flush square with 
revistance, 10/6; post } Basily converted 
C* A y using & M.\liamp meter rectifier 


74. 1 
MOVING ox mL METER with | m/A movement 2pir 

1 0/300 vol 30/- 
AMMETERS Flush 0/20, 10/6 each. 20-0-20 
12/6 10/6 «ach. Moving Coll D.C 
INSTRUMENT RECTIFIERS 1 mw/A. 8/6 each 
é A 7'6 = m/A,. §/- 


Post Office type 


ELECTRO MAGNETIC COUNTERS 
" volte D., 3 ohm 


ap to 9,000 te 6 


126 =~ 7 vet L Many other types ip a 
iS AB 
BEADO MORES, “HIGH RESISTANCE. 4,000 ohms 
w 12/6 pair. Post 16 

ACFIL ‘PUMPS These pumps enable you to fi)! 
ators on the bench with the earboy ot 

“Be and sew, only GO/-. Post 2- 
ROTARY CONVERS Inpet 12 volts D.C, out 
v4 A. 0 epeles, 100 watt, 92/6 oe 


. carr. 7/6 

Meters, Telephoae 

Potentiometers, HKesistances Ai 
High Stability Carbon and Wire 

ary 


L. WILKINSON 


(CROYDON) LTD. DEPT. W.W 
19, LANSDOWNE ROAD, CROYDON 


| BUYERS requiring 


Wrretess WorL_p 


COMPONENTS SURPLUS AND 
SECOND -HAND 


UPREME RADIO. 746b Romford Road 
Manor Park. London, E.! Tel. Tif. 126 
Es 19 years 
BROWN S00hm co-axial cable. 6d per yard or 
6 doz yards Wound 10K ohm knob-type 
ne e. v/controls, 2/6 ea 
fH Rods, copper tube type 6 e 

EL Ec TROLYTIC Cond amf 450v wks 
sleeved tubular w/end: our price, 1/11 ea 
METALPACK we oes 550yv condensers 8d 
ea.. or 7/ 
SPRAGUE bimta 550v condensers, w/end 
ee ea., or 5/6 doz 

STILL & popular bey Mains Trans, shrouded 
upright mounting with base onnections 
290-0-290"7 60m/a. 6.5v 1 Samp and 4v 2amp 
with screen, primary tapped ) v/ panel 
0-200v, 220v, 240v. size a W Sais D 
2%in; 12/6 ea. and post 
STEEL Chassis, ready fo het lay 
out. 14in x 6in x Sin 

M.1. Metal Recs RM type 
4/3 ea; RMS type RM.4 type 
18/~- ea.; 14A86 metal recs, 16/6 ea.; 14A100 
19/6 ea 
2-POLE 2-way w/c switches; 1 ea 
MICRO-PAGK 25mfd, 25v, bias cond—small 
4 
ALI parts in stock for Denco F.M. unit, 
manua 1/6 ea 

ULLARD 5/10 Amplifier parts always ir 
stock, manual: 2/6 e 

TRY us for Radio and Television component 


parts at the right price 

comed 

TERMS: C.W.O.: no CO.D 

SEND Od extra for postage 

2'4d B.A ~- x. enquiries and 
Teo EXCHANGE. ere. 

Fx TRUSIONS by Marley 


your enquiries wei 


£5 


or ders under 
I (0021 


rigid and flexible t 
sections in thermoplastic materials ao! 
for a quotation from Marley Extrusk 
129, Lenham, Maidstone, Kent Ha 

ANTED, receivers A.P.R.4. aiso T.! 

18, 19 ete., and any radio test gea 
LESLIE DIXON & Co, 214, Queenstown Rad 
Battersea. 5.W Macaulay 2 ) ove 

ROPESSIONAL precisio tine cutting 
machine, L/P 76/45 non 4016 [4726 
ANTED caning units, TN17 

for RS4/APR4; £50 ea 


Wer TED, valves, test equip: 
ior).--Call or write Stan W 
rm 


Lane, West Bromwich, Sta 
(661s 
ANTED, coils 425 Q max. RV2 V.H.F. con 
verter, top price, good condition Hay- 
ock, 250, Devonshire Ave., Southsea, Hants 
ANTED, set manufacturers ex-Govern 
ment radio equipment large mal 
quantities of valves, ciectrolytics, speakers 
meters, also components 
LOWE BROS... 9a, Diana Place. Euston Rad 
N.W.1. Eus. 1656/7 aan 
ANTED, HRO coils, Ras, et A.R Bhs 
BS544s, S276, et Details to R.T 
Service, 254, Grove Green Rd... London 
Ley. 4986 
ANTED, B.C.610 Halicrafters E 
transmitters and spare ps for 
best prices wae A. Radi Beavor Lane 
me eee 
Tk” i qua! ommunicatio 
ok recorders test equipmen 
radios, record players, amplifiers alive 
ponents, ete esth. 13 years “ee 
phone Ger. 4658 Mil ler’s } 38a 
Court, Leicester &q é 
NTED. signal generato re types TP1440 
TPS17P FPre2a frequen meter 
BC221, T8174, T6175 als eivers 
R1359 and R1204.—Send price and j 
Hatfield Instruments, Lid., 175. Uxbridge Rd 
Hanwell, W.7. Tel. Ealing 0779 7 0087 
LL U.B.A. V.H.F. test and communication 
equipment; T6174, TS175. T847, B.C.221 
freq. meters; receivers 1294, 1559, Hallicrafters 
8.27, & Z27CA, U.S.A.; APR4 and tuning units 
TP16, 17, 18 and 19, RCA AR#8D-LF, Hal) 
crafters @X28, valves 707A-707B, 2K28. 2 
2K35, 2K41, highest offers given by return 
Ger. 8410 and 4447. Universa) Electronics, 22 
Lisle St., Leicester 8q., London, W.C.2 (0229 
VALVES WANTED 
LL types of valves required for cash. state 
oun conditior Radio Pacilities 
LAd Chaieor Rd... N.W.1 Primrose 9090 
{4074 
CABINETS 
74 walnut a TV cabinets 
54%4in high, 19%in wide, 18in deep, open shelf 
at Bin up from bottom; TV opening 15'4in 
iain speaker opening @%inx7in, 4 = 
holes, 9 4in centres 244i from shel and 
1%in centres; waterfall top and om ng front 
Plexcello castors.—Offers to Box 40 4721 
EWIS RADIO have the best selection and 
finest finish. —See page 145 
E.C. make oetegona! cabi 
one or two speaxers. wail 
Box 4517 
ALNUT radiogram and television 
soundly constructed; stamp for 
R. Shaw, 69, Pairlop Ra., Leytonst« 
METERS WANTED 
EB urgently require meters of 
meter componen tes equipment 
any quantit large or small: prompt 
ANDERS TRONICS, Lid., 91, Ham patead 
4.. London, N.W.i. Euston 1659 4s 
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IT’S THE 
ROLLS-ROYCE 


PERFECTION 


THAT COUNTS 


Dear Sirs, 

I am a customer, having 
two of your Transformers, 
which I believe are the best 
in the world. 

G. L. A. B., Washington, 
U.S.A. 
Trans- 


Savage “‘ Massicore ”’ 


formers are meeting more 
exacting electronic needs than 
ever before—including those 
of Rolls-Royce, makers of 
the best car in the world. 


NURSTEED ROAD, 


DEVIZES ’ WILTS. 


Telephone : DEVIZES 932 


© ane ERIE TN ae 


Wire_ess WorLD Jury, 1955 


REPAIRS AND SERVICE 
transformers rewour é 


erigemers, to any, specificat als 

Mat eras te Soa Pidelia 

4 nyse Gate a Pes = ? " A , H AND BUIL rT 

le Loud acer Service Bullingdon Rd QUALITY 
i —-~ "t UNITS 


THE 


INSTRUMENT 
MODEL 


ally designed f 


yidering operations 


compact assembiies 


sed 6n 6preser day 


on el. Bh 
nterestines Teas NE yORMEN L rew nd pains, 
features de livery "range _ replacement ~ promes 


1, Bit 4” dia MeTROPO! TAN RADIO _ 


meter, simple! Kilburn Lane, London. W Ladbroke 2296 
0 replace 
© Seask eonet ale Notice tha Maltor x e I t 
nent, also replece facture rans{ hokes ‘ fram MAJOR 
ble outputs, R.F. and E.HLT. « " plete [10 VALVE 
3, Detachable hook YOUR eng : a , RADIOGRAM 
f suspending iron e immediate ettent 166 CHASSIS £3284 
¢ not in use 4 na 
Meulded ewe pert rated nake t The F L product the Fidelia 
4 . j r mult ange test me if aiance! design and many 
ndle, remains cool fn use pl ed ot nverted to an Elect a care fing biet elity equipment 
‘ce, Henley Flexible instrument Repair Service, 329, K " Lane Keach {eat r de » we consider essential for 
wo, | , ‘ aoe 


" alists I ‘ A non resonant tone ntrol r with separate 

‘ f es- bass and tr ntrola, steers t serateh filter 

€ t r ans- © gra pr mn for F.M. receptios Technical 
: f t mot letails and i t the V.AF 


I at " — 
Fidelia P.M. Tur £13 10 0 
Auuies E rev ling set é the trade Fidelia Standar alive mode #2112 0 
acuums rrinde j ers I » De-l alive i wilt 
lental mot sum leane a : ‘ € watt t f tput 225 65 0 
placed fron tock 24 hours Be ‘ eve ot Fidelia Pring areca FM r with 
guaranteed we also specialize t ‘ power su, £1810 0 


PAINTS. CELLULOSE _eTe . SmOeE cLivr?, 
AIN'T spra hancbook, 3/6 post free ELECARO ~~ Nr. Brighton, — 
cellulose a hetic pa a all spra uf i SUSSEX 
W. 7. HENLEY’S TELEGRAPH WORKS CO.,LTD, ‘%¢ requisites » eG; Cexerostes free .~-lae . ood Td. Peacchaven 2156 
61/63, Hatten Garden, London, £.6.1 | "*"* Brooks Har Wood, | | BEV ELOPMENTS- — 


‘BUSINESS, jee ynoren TY 


oer retiring “Box aB7a. °° The “BANDIT” 
(Ww 


THE 
eran: eee mae se iS the Answer 


CHAFFEY aise: Hegeate” ted. earden ‘to BAND III 


SR modern, fully equips eslab- Send for Lists 
CABINET COMPANY [ici cr tuticepes, oct) sed ote 


63a, CHELTENHAM RD., LONDON, 8.£.15 (public company). ha pacity for new Quadrant Works, Wortley Rd. West Croydon, Surrey 
TEL: NEW CROSS 4706 a. television be , ad THOrnton Heath 1191-2-3 


Box 43956 


BUSINESS OPPORTUNITIES 


sch Vireis porcoate oe pecauctton on el EUREKA & CONSTANTAN 
Norwic yore a caRyeanoirs oe RESISTANCE WIRES 
ee to) build us all ele ib . Prices per ounce 


onfiden 


WG Enar DASC. | SWG Enam 


4 
9 
> 
w 
a 


powridge * 


knowledge of } and w pro 16 6 1/6 28 2/1 26 
. cedure Box 4194 4740 17 16 16 29 2/2 276 
~ oy ie 6 6 | 0 22 26 
9 1/6 1/6 31 2/3 2/8 
. 20 6 1/6 32 2/3 29 
: 21 é 1/6 33 2/4 Bye 
ids 22 6 1/8 4 26 3 
an 23 6 1/10 35 2/8 3/3 
uring 24 8 2/- 16 2/9 3/6 
aker 25 1/10 «62/2 37 3/- 3/9 
CONVERTOR TYPE 26. For conversion - 4 26 2 2/4 38 3/3 4/3 
from channel 3 to channel |, complete with ‘ fron 27 2 2/4 40 3/6 4/9 
self-contained power supply unit and totally AM Wires to 50 swg available 
enclosed in a handsome, well finished steel e anu 
case, Price complete, 411/17 jrant COPPER INSTRUMENT WIRE 
Also available in chassis form less HT supply pus: ENAMELLED, TINNED, LITZ 
bu luding mains operated heater supply " COTTON AND SILK COVERED 
for inclusion in receivers. Price complete, é8. & All gauges available 
CONVERTOR TYPE AC 4. for weak B.A. SCREWS, NUTS, WASHERS 
signal areas, Price complece, €15/15/- 1094 soldering tags, eyelets and rivets 


| o ; EBONITE AND BAKELITE PANELS 
T° . ~~. . — TUFNOL ROD, PAXOLIN TYPE COIL 
HIGH voitag fine ndense f FORMERS ANDO TUBES 
SPENCER - WEST, 2.200. volt "prise bare "ee 1 ALL DIAMETERS 
Qua Work Ct. Yarmouth stor ae Bt 12/6 each.—Box 5 4538 SEND STAMP FOR LIST. TRADE SUPPLIED 
uay 5 > PALWORK, all types cabit cha 
Telephone: 3009 apacity available for sma oan ene POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 


(Leofiets equest.) ) 


ams: Spencer-West, Gt. Yarmouth PaiLborr'd METAL WORKS, Ltd.. (G4B 
Chapma t | » rough 206 : 
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GALPIN'S 


ELECTRICAL STORES 
406, HIGH STREET, LEWISHAM, S.E.13 


Tel.: Lee Green 0309. Nr. Lewisham Hospical 
TERMS: CASH WITH ORDER. NO C.O.D 
All goods sent on 7 days’ approval against cash. 
EARLY CLOSING DAY THURSDAY 
Clients Eire, please allow at least double the 
carriage staced to allow for customs clearance 

charges 


EX-R.A.F. DYNAMOTORS 24/28 volts D.C 


input 1200 voles 17 milliamps 4 hour rating 
11/6 each 
EX-RADAR IMPULSE TRANSFORMERS, 


2 Mu-Mecal transformer in oil Oucput believed 
to be 15 kV. at 3 KW. R.F., only 7/6 each 
ROTARY CONVERTORS, 24 volts D.C., 
input 50 or 110 voles 500 cycles | phase, Output 
at 300 watts, £7/10/- each C/forward 
METAL RECTIFIERS, large type, 50 voles at 
| amp. D Output (70/75 voics A.C. Input), 
also be broken down for low tension 
7/6 each 
EX-G.P.O. EARPHONE with separate carbon 
type Microphone, 40 ohms resistance, 6/6 each 
AUTO WOUND TRANSFORMERS, 4 kilo- 
watts 110 co 230 voles or vice versa, £15 each 
forward; ditto double wound 3 kW., Input 
230 volts, Output 55/0/55 or can be used the 
way round, €16,10/- each, C/forward. 
MAINS TRANSFORMER. input 200/250 volts, 
pu , centre capped, 22/6each 
EX-RAF MORSE TAPPING KEYS, com- 
plete with flexible lead with Jack Plug, 3/6 each 
EX-GOVERNMENT MAINS TRANS- 
FORMERS, suitable for soil heating, garage 
ghcing, etc. Impuc (80/250 voles, Output 0/14/17 
volts 20 amps., 45/- each, carriage 3/6; another 
same input, Output 4 volis 20 amps. twice 
30 paid 
LARGE WIRE WOUND 
ANCES, 350 ohms to carry 4 
fitted, S/- each 
MAINS TRANSFORMERS, 220/230 volts 
0/9/18 volts 3/4 amps., Output suitable fo 
battery 22,6 each 
CONDENSERS, 1000 
F.D. 75 volt working, 6/6 each; 2000 M.F.D 
12 volt working, $ - each, post |/- 


EX-W.D. CONVERTORS, (824 volts D.C., 


these ca 


rects 


pu 
er 


25 voles 2 amps 


each, ¢ 


FIXED RESIST- 


amo., slider easily 


input 
hargers, etc 


ELECTROLYTIC 
Leal 


nput 450 voles D.C. Output complete with 
reduction gear, these can be easily converted to 
work off A.C. mains approx. power § h.p. suit 
able for grinders, laches, etc., 20/- each, post 2/6 


HEAVY DUTY SPOT WELDING TRANS- 
FORMERS, input 200/250 volts. OUTPUT 4 
combina of 2, 4, 6, 8, 10, 12 voles at 120 
50 am New &6 15 - each, carriage 6/-. 
MEDIUM SPOT WELDING TRANS 
FORMERS, nput 200/250 volts, OUTPUT « 
bination of 2,4 6,8, 10, 12 voles at 50/70 amps 
Ne ” “s 26¢ 
HEAVY DUTY L.T. OUTPUT TRANS- 
FORMERS, 200/250 volts input, Output 4 
ombination of 6, 12, 18 and 24 volts ac 30 amps 
£42 6 eact C'paid 
Another 
24 volts 


ps 


paid 


above, Output 0, 
55 - each, pose 2 
0, 6, 12, 


as 6, 12, 18 
Another 


16, 24 volts, 


pu 
2 amps 
above, Output 
7: 46 6 each 
HEAVY DUTY L.T 


4 
oput as 

6 Ban 
TRANSFORMERS. 
so.) heating, etc Input 
Output a combination of 6, 12, 18, 
676 each, post 26 


suitable for 
200/250 vo 
24, 30 


rectifiers, 


36 voics at 15 amps 


Another puctand Output as above but at 6 amps 
47 6, post 2 Another input and output as above 
but at 4 amps., 36 6 each 


In 


ex RADAR MAINS TRANSFORMERS. 


put 230 voles. Output 4 or 5 Kilo-volets at 30 min 
also 3 T. windings 4v.24.,.6.3 v.2a..2¥.2:2a 
these transformers are capable of a larger oucput 
than staced and are immersed in oil. €3/15)- each 
carriage 5 


ex. u SA. ROTARY CONVERTORS, {2 
nput, outputs 500 volts 50 mA. 275 v 
complete with smoothing, 22/6 each 
arriage 2/6. As new 

1,000 WATT AUTO WOUND VOLTAGE 
CHANGER TRANSFORMER, tapped 0/110 
200/230/250 voles, €5/15)- each carriage 4/6 

500 wact dicto, €7/15)-, carriage 7/6 


350 wace $5 -, 500 ware 75/-, 200 ware 45)-. 
CHARGING KITS CONSISTING OF 
RECTIFIER AND TRANSFORMER (or 


charging 6 or 12 vole bacteries at 2 amps. (input 
200/250 volts) 32/6 each; ditto for 4 amps., 46/6 
each 


Wrretess Worip 


MISCELLANEOUS | 
Os ER winding wires ex mpetitive 
prices, 17 to 48 swes. plain ename tinned 
synthetic, silk, rayon ott vered and Litz 
4 1 
Q way Specialists for over 20 years in the 
y Queensway 
ecordings, tape manufacture of 
ecording service 16A2 
AYLIGHT tinted, i7inxi4in glass Triplex 
new latest, 2/9. PP. 1/9 (14in 
10in) plate with polished wees i ame, 2/9. PJ 
9.—Duke & Co., 621 mford Ra E.1 
Gra. 6677 {47 
ET professionals transfer y tape record Hand made by Craftsmen 
ings; record your broadcasts; supp our 
requirements D.s. 10imn disk 15/¢ Zin 148/¢ ~ 
™ LP Dist vouche A pes pu 
chased from Sound New Productions 59 
Bryanston St., London, W.1 A 091 4825 
BuiLD your own TV ar ea a tx 
c ration maintenance and servicing 
juall ed engineer-tutor available whils ou 
are learning and b uildi « Pree t hure from 
E.M.1. Institutes, De WW 58, London, W.4 
(Associated with H.M V 1 A 
ABLE and electrical ting best 1 
only supplied: P.V ¢ ble, 29 
644d yd. 1 44 single 5d yd. 5 29 twit 
yd. 1/.044 twin Bod yd er ae. f ful 
list of switches, sockets witch fuse able 
flex. etc.C. Butherwa) Roch Haverford 
west. Pembs 
— IPPER wires enamelied, tinned, Lits t 
silk covered, all gauges; 6A. screws ts. | Price 
washers, soldering tags, eyelets, ebonite a 
laminated bakelite Rone . forme £23.18.0 
Tufno, rod, headphones lexe et ate (inc. tax) 
radio publications all anee able 
8.a.e.; trade ——- Wy Pos i pplies, 35 
Bere yout own © F.C.48 RADIOGRAM CHASSIS 
UILD vour wn hiehly eff f 
P.M. Commercial TV, etc we supt an ex ® s 
udar antennae dispia) nsisting f oulded ; 
ae taoulater, wand off Prd ~ with provision for F.M. Tuner. 
dipole elements. and director ea y adjusted t j 
ait whatever band red; these ae have @ 8 VALVES including 2 double triodes 
ost several pounds to manitfa re i y ea 
price only 15 plus 1/6 packing and postage @ 8 WATTS output from push-pull tetrodes 
wane eee Sen Ae at te is | @ NEGATIVE FEED BACK—20 dB. result 
V cabinets aree f irchase enable t ing in negligible distortion and high damp 
T offer new table cabs. & keen { e ing factor 
1954 model, famous ma acture plete , ] 
mask glass, spkr. in fro vir 5 plu @ BASS and TREBLE controls independen 
) p.. i7in, 59 plus ¢ 5 * § and comtinuously variable, I as well a 
high so eeptten: opeas a Ph - . ; te cut. Unique Thermometer Visual Indicator 
1 condenser standa 2, boxed . 
- . ‘ ‘oe browr ~ " grub rew ensures positive setting of these controls 
4/- doz; midget, 465, IF tor ake, O/- pr @ MAGIC EYE Tuning Indicator 
spk: cloths, brown, crean atest weave Y 
i2'sin, 1/6, chrome-vana , rewGriver sets e 4 WAVE BANDS: 16-50. 49-120, 190-550 
7 tools if socket case ma ] i 900-2000 metres 
price 9/¢ r.R.F. coils, « M. & I é ¥ 
set; mains trans., 250-0 ) 100me 4A @ Large 4 colour |!!uminated diai 
main ad) top qual, 12 Weate r Whe 
9d metal suppressor conds pe 25mtd @ Overall size 12)in. « Din. = 9}in. high 
220V ideal cars, etc., 4d r m rm 
metal tubs, 5/- dow alves 15, 5O PyY3i 
4/6; KTW61/63 (6K7) a et elescopl 
dinghy masts, ideal TV aeria g i T y 5 14" and 
diam lin closed, 9ft ext ad abinets ate 
semi-midget, Rexine, back knobs, fret 
jnew, 9 jamp therm neters wit 17" CONSOLE 
| shorting in case haree ete 
19; Am jack plug rs nverting 
ow imp. headphones to } 2/9 rP356/2 
Marconi, wide range, B.F.O £ mixed 
resistors good qual. and asa ) 
for 60, ditto condenser f 
elec tro ytics 524 é « G ving the true 
450v, 2 Amid, 150v, 6d black and white 
5 2K, 20K W.W. pots picture 
money bac k ¢@ barpntee The same high 
ponents, ets no lists ae ets ; 
ical Trading, 511-515, Pra gy A 
mouth 4 2 
NOTICES for which our radix 
RITISH SOUND Rf BOORDING ABBOCIA chassis have been 
TION Details of ership, open “9 renowned for many 
he ) sione wind ft dir ‘ nee ne . 
- 1 , aol eg 7 ‘ " hq velit years, has been maintained in the T.V.5 range 
reproduction and the t P { audi Aluminised rectangular Cathode Ray tubes are 
engineering, together wi le it Lor sed, which together with tinted filters, pin 
P a 4 Ce ore, she Manchest poimt focussing, full bandwidth and accura' 
vortamouth anc ardif es, ms ¥ . interlacir ens ‘Lic 
tained from the Hon. Membership Seecre VIEWING wure BRILLIANT DAYLIGHT 
J oulgate, AM.1E_E ‘ t gbow hed 
Eltham r~ ) The cabinet » finished m beautiful wainu 
BLIC ANNOUNCEMENTS veneer and makes an elegan' addition to any 
T= UNIVERSITY OF SOUTHAMPTODR well furnished room Silent running castors 
‘ ul 
SCHOLARSHIP in electror are fitted for easy movernent 
APPLICATIONS for The Prices (including Purchase Tax) are 
graduate course re s at i7in. CONSOLE £4219 © 
— _< Crerame an at l4in. CONSOLE £72 9 6 
stro . Ad., | I : 
selected will attend the diplor The chassis may be purchased separately as 
e) ronics at the Universit i follows 
ear, and will spend the second year training iI7in. CHASSIS nee 18 11 
in special projects in the electronica laboratory ~ . , 
of the firm. ‘The value of the scholarship wil I4in. CHASSIS 4 0 3 
be that appertaining to the firm graduate 
trainin acheme approximate Ean r 
ana yl Applications “st ild "be made t& oe * Provision is made for « cuner which wil 
Professor 0 Electronics University of enable vou to receive alternative pro 
Southampton 4720 grammes as soon as it becomes possible tx 
A cies WANTED receive them in your area 
W. intend sending one of our sales mana 
gers to Pakistar “India Ceyion, Burma, 
Thailand, Malay, Indonesia, « during the | Write to us for descriptive literature mentioning 
atter part of this yee manufacturers of W.W. HP. terms are available 
r os, parts and electrical equipment seeking | WIRELESS & 
n outiets and distributor and prepared to 
enter into provisional agency agreement a. | ARMSTRONG TELEVISION CO. LTD. 
invited te communicate with us-—-B. Ashworth | WARL ERS ROAD. HOLLOWAY LONDON WN? 
& Co. (Overseas), Lid.. King’s House, 56/ 


| King 8t., London, E.C 


a 


Telephone ; NORth 3213/4 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 


can 


iis how you 
become technically quali 
fied at home for a highly 
paid key-appointment in 
tk 


Industry 


wlio and Tele 
In 144 
ot intensely inter 
it includes 
7 our up-to 
study 


the va 
ision 
pagers 
ting matter 
letails « 
inute 


the -n home 


rees in all branches of 


TELEVISION and 

RADIO, A.M. Brit 

Rn. City «& 

Guilds, Special Tele- 

vision, Servicing, Sound 

Vilm Projection, Short 

Wave, High Frequency and 
General Wireless Courses, 


We definitely Guarantee 


“NO PASS— NO FEE” 


than (15 a week this 
er tighter r fot Write for your 
copy toc be sent and 
withow 


BRITIGH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


s66b COLLEGE HOUSE 
20-31, WRIGHT'S LABE 


LOBDON, WA 


‘TANNOY ’ 


SOUND EQUIPMENT 


Tells you what's going on clearly 


WEST NORWOOD 


$€.27 


(7 tine’) 


BUILD THIS RADIO FOR 49’6 


Build Unde @: ept val e twin triede radio 
tmobud jing © adel overyth og tor only 16, post 
insioded, Use jue ager byetem and can be 
bulb lt y . e with et mm know ledger 
whatave 4 ln handeome black 
ere : me wit eotally mate blac and 
. . T ted Bise { ratie only 


" in, * OF 


Covers all _ © *, Geese one only 
olay one ali dry battery laste lor many 
ee| for bedreem, garden, holidays, ete 


BRIGHTON RADIO & TELEVISION CO. 


(Dept, WW.15) 69, PRESTON STRERT, 


Wreess Worip 


PUBLIC APPOINT MENTS 


PPLICATIONS are invited for ensionable 
st 

AbsISTANT Examiners in the 
PATENT Office 
TO undertake the official scientific tect al 
and legal work in onnection wit " 
Applications There are a small 
simiar posts in he Ministry 
fpetications may 4 accepted up 
Sl. 1955, but ear application 
an earlier closing Gate may be a nunced 
Interview Boards will sit at fr ome vent i 
CANDIDATES must be betwe 
years of age durix 1955 (up to i 


manent members of the Experimental 


) and have Pirst or Second Class H 
Gegree in physics, chemistry, mechanical or 
electrical enginwering, or mathematics. Can 
didates taking their degrees in 195 may appi 
betore the result of their degree examinatio 
is known 


STARTING emolum 


Extra Duty Allowa: 45-hour week 
tween £522 an@ £729 (men), £642 (women) 
according to periods of National Ser ® 
post-graduate experience, ri ng wo £60 

end £799 (women). Promotion to Exami : 
£954 to £1,279 (men), baa t to £1,144 en) 
normally alter 5 years (3 or 4 ye excep 


tional cases) Women’s scale € to in- 
crease under equal pay scheme Good expecta 
tion of promotion to Senior Examine Can- 
didates are recruited by selective ix pW 
APPLICATION forms and further information 
from the Civil Service Commission, Scientific 
wi: 30, Old Burlington 

quoting number & 126/55 
At. Ministry: Examiner in 

mpection Gervice (Radar | ire} 
Division) The Civil Gervice Comat loners 
invite applicatior for 9 pensionable posts 
A at ieast 25 on April ist 
Cc IDATES must have a nee etical know- 
ledge to the standard of the City and Guilds 

I ertificate in telecommuni- 


4 They must have served 
an apprenticesh ip or had substantial inspection 
or development experience with manufacturers 


of airborne and/or ground radar equipmer 
Royal Air Porce apprenticeship or trai 
to the standard of ter in rad a 
telecommunications in the Aeronautica 
spection wervics will be accepted as an 
native to experience with manufacturer 
STARTING salary 2512 (women £466) at age 
25 up to £575 (women £549 age or 
over, Maximum £665 (women £59 Womer 
ay being improved under « 
otion prosper 
an rr 


be returned by Ju 7th {$55 
Meat "ot. Supply requires er 
irrey to ipervi 
staf! on radio equipment tall 
armoured fighting vehicles; c« rdir ‘ 
tractors’ ons work and maintain necessa: 
liaison qua cations Bri } of GBritist 
parents; recognized er einer ring apprenticeshiy 
or equivalent in electron ic it A C.E. or 
Mech.E. or EE ting alifications 
experienced insta e € eSSeL 
tial knowledge } 
advantageousr Sa £64 Aue . 
£995: not estab! opp ' tc 
compete for estat arise a 
| tlon form fro rec 4 and 
Scientific Registe ting & Londor 
8 56/5A. Closing dats is 


geting D 3 
« 
55 


SITUATIONS VACANT 


The engagement of persons an ering these 
advertisements m p made thr h the ca 
Ofice of the Min stry of Labour and tional 
Service, et the applicant ts ma aged 
18-64 or woman aged 18-59 1 usive nless 
he or she the employer ts excepted from the 
provtatons of T he Notification / V noes 
Order 19 
Teounc AL writers 
A WELL-KNOWN electronic and a aft serve 
manufacture cated in the Weat rea 
invites applications from exper ed t a 
writers for positions in the engineerin n 
of the compar 
THE work would involve the mpilatior f 
technical inet iction and maintenance manua 
covering wide ange of equi; 

PRIMARY qualifications wou i ude a good 
engineering ackground in t field of ¢ 
tronics and a marked ability to write clear and 


le technica 1atior some 
\ Bs tt requirement 
SERVICE documentation would be an advan 
tage; the appointments are of ar teresting 
nature and offer permanent employment with 
good working conditions; @ per eme is 
| in operatior 
wR . giving full details of experience and 
indicating salary required, to B 5 1696 
4 LECTRIK Al ele mic/radio engineers 

A NUMBER of vacancies exist in th: 
organisation of Vickers-Armstrong: 

Hursiey Park, ar. Winchester 

THE work will include developn 

and testing of latest specialised 

in — agpcanse with var 

th to Jegree standard are ir 

apply; weelary commensurate ith ex 

an ye | recommendation may be made for 
nouns after qualifying period 

AP Personne! partment Vickers- 
Armstrongs, Ltd Hursley Park, or. Win- 


| chester 


JULy, 


1955 


THE MODERN BOOK CO., 


Britain’s Largest Stockists of British and 
American Technical Books 


Frequency Modulation Tuner Units for 


Fringe and Local Area Reception. 
28.04. Postage 2d 
Simple Electronic Musical Instruments 


for the Constructor by Alan Douglas. 
5s.0d, Postage 3d 
Electronic Musical Instruments by R. H 
Dorf. 55s.10d. Postage |/- 
High-Fidelity, Design, Construction, 
Measurements, Gernsback. 128.04 
Postage 4d 


The te Amateur’s Handbook: 1955 by 
30s.0d, Postage |/-. 


Retie sortie Handbook by F. Lang- 


ford-Smith. 42s.0d. Postage |/- 
T.V. Fault Finding, compiled by The Radio 
Constructor. 58.0d, Postage 3d 


The Oscilloscope at Work by A. Haas and 
R. W. Hallows. 158.0d. Postage 4d 

Radio Laboratory Handbook by M. G 
Scroggie. 258.0d, Postage 8d 


Basic Mathematics for Radio Students 


by F. M. Colebrook, 108.6d. Postage 4d 
Radio Engineering by F. E. Terman 50s.0d 
Postage |/- 
Brimar Radio Valve and Teletube 


Manual No.6. 56.0d. Postage 4d 
Radio Valve Data compiled by 
World 3s.6d. Postage 3d 


Please write or call for our catalogue 
19-23 PRAED STREET 
(Dept. W.6) 


LONDON, W.2 
"Phone: PADdington 4185 
6 days 9-4 p.m 


" Wireless 


Oper 


CASCO 
INTER-COM & 
SOUND Gaixsois 


Phone BRixton 496! 
(3 lines) 


ODDIE FASTENERS 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING, MADE IN A 
VARIETY OF TYPES AND SIZES. 


SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 
lustrated brochure and other information 
will be gladly sent on request 
DEPT “W.w.” 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel.: 55683 Cables: Fasteners, Southampton 


1955 


JULY, 


CABINETS ——- 


We 
Cabinet to 
SPECIFIC 


spply any 

YOUR OWN 

ATION. The one illustrated can be 

obtained in walnut, oak or mahogany for 

£19.15.0, as a COMPLETE RADIOGRAM 
rporating 

i-speed Plessey Autochanger 48 

and = 10in Speaker £ 0.3 

3-speed Collaro Autochanger 

and !0in. W.B. Speaker £60.14.8 


| SVALVE SUPERHET, 
8-VALVE ARMSTRONG F.C.4. 
14-VALVE ARMSTRONG EXP 125/c, 


or 


3-speed Garrard Autochanger 
and !2in. Goodmans speaker. £95.5.11 
ternat errangements of Chassis, Speaker and 
changer «an be supplied 
send |/-for complete Catalogue of Cabinets, 


Chassis, Autcochangers and Speakers (refunded 
| or on receipt of order). +4.P. can be arranged 
LEWIS RADIO COMPANY 
120, GREEN LANES, PALMERS GREEN, 
LONDON, N.1}. BOWes Park 6064 


SOUTHERN RADIO’S 
WIRELESS BARGAINS 


TRANSRECEIVERS. Type 
Talkie). Complete wich 5 valves 
ng case. Readyfor use. Less external attachments 
30/— per set 

ATTACHMENTS for use with “ 38" TRANS- 
RECEIVER: HEADPHONES 15/6; THROAT 


‘38 (Walkie- 


MICROPHONE with lead and plug, 4/6; 
JUNCTION BOX 2/6; AERIAL 2/6; 
SPECIAL OFFER of used “38 TRANS- | 
RECEIVERS less valves but complete with 


ALL COMPONENTS. Excellentfor SPARES. 
11/6 per set 
TRANSRECEIVERS. Type “!8" Mark iil. 
TWO UNITS (receiver and sender) contained 
metal case. Complete with six valves, micro 
ammeter, etc LESS EXTERNAL ATTACH.- 
MENTS. £4/10/-. 
RECEIVERS. Type 109." 8 Valve S.W 
with VIB ATOR PACK for 6 volts 
Built-in speaker, METAL CASE 5 
BOMBSIGHT COMPUTERS. Ex RAF 
BRAND NEW. A wealth of components. GYRO 
GEAR WHEELS; 


eceiver 


MOTORS; REV. COUNTERS; 
etc.. etc. ldealfor model makers, experimenters, 
en “3 

eo HOLE CUTTERS. oy fin. 
t For metal, wees. lastic, etc. 

RESIS TANCES. SSORTED Userut 
VALUES. Wire sated “a per 100 
CONDENSERS. 100 ASSORTED. Mica, metal 
sbular, etc. 15/— per 100 
PLASTIC CASES. (4 «x [Olin 
ideal for maps, display, etc. $/6. 
STAR IDENTIFIERS. ig | AN 
both hemispheres. in case 


$6 
TIME SWITCHES. 


Covers 


CONTACTOR In 
sound-proof case Clockwork movement, 2 
pulses per sec., thermostatic control. 11/6, 


REMOTE CONTACTORS for use with above 


MORSE TAPPERS. Scandard 3/6. opt! 2/9. 


Postage or carriage extra. Full list o 


BOOKS 2d 

SOUTHERN RADIO SUPPLY LTD. 
it LITTLE NEWPORT STREET 

LONDON, W.C.2 Gerrard 6653 


) 
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—TUNERS— 


Wrretess WorLp 


SITUATIONS VACANT 
Gemon Draughtsmen 


DUE to expansion of the Electronics Division 
of the Plessey Company, Ltd here are several 
vacancies for experienced me the followin, 
vacanic be ‘| AM and FM 
1. DESIGN of a wide range of electronic 
equipment, including work to Service require- 
ments 

MECHANICAL design of pre ion mechan- 
isms for quantity productior 
THESE vacancies carry active salaries and 
long-term prospect f hard work 
and offer good » including 
superannuation and i: hemes. Appli- 
cations, which will be t in conSdence, 
should be addressed to 
THE PLESSEY Co Ltd Vicarage Lane 
Iiford, Essex {4771 


ELEVISION Equipment 


A internationally 
wishes to appoint a 
JUNIOR Engineer 


Snown engineering company 


Pr mm Development work in mnection with | 
Circuit work on Microwave and Television 
tcp 
i sceessful ap p lear a preferably be > 
|@ Graduate and. if possi have had some msi 
experience of this type of wor 
A pa ne: oy sa.ary with excellent prospec 
is offered to the ht ms 0 ; 
a So the right man ite to Box Our FM tuners provide excellent reproduc- 
LTRA E STRIC os tion with absence of background noise « 
U Bore Lae |are tuneable between 67.5 Mc/s-100 Mc's 
WESTERN Avenue Acton Londor ws. | and will receive the prepsces National 
Draughtsmen 8.8.C. Frequency Modulated V.H.F. trans 
= oy a posit Mer excellent pro missions as and when installed within approx- 
PCTS ® men 
(a) Senior Design Draughtemen for (1) Ser imately 60 entes of the transmitter. 
enouens ‘ (il) é ectror (iil) Radio ond Using the latest valves and techniques they 
hese departments wer a wide range of | t 
mechanical, electro-mechanica! airborne equip | ave Gremaate Crap enya 
| ments, electronics, T.V. and radio development FM! illustrated above, (2! tax paid. 


in metal carry- | 


t) 
e 


and give opportunities 
new techniques. 
(>) Be Deta!! 


for development 


of 


FM82 with pre-set station selection, output 


Draughtsmen able to 1-2 volts, self-powered 200-250 volts, 
produce accurate detail drawings from mechani £24 tax paid. 
cal layouts. Opportunities of promotion to 
higher wrades | SS/FM all waves AM and FM tuner, 632 10 

ce) Checker First-class man (preferably | tax paid 
yver 30) with previous D/O e and work 
shop experience in light « 

(ad) Jig & Tool Desigr men with 
experience of press too and fixture 

Good salaries, subject to eview, wil) | 
be offered to the right 1 mn heme 
ideal working condition pnt ocial | 
lub Applicants are re write (in 
strict confidence) or tele m 5454) te 
the Personnel Manager 

SATURDAY interview arranged 

[4784 

ENOINEERS & Pr ists 

4 
| PFERRANTI, Ltd., in thelr new Laboratorie: 
are engaged in a programme of electronic de 
velopr lustrial importance. The 
work involves the use of digital computers to 
control machines and industrial processes and 
covers a wide and expanding field of applica 
tion, offering long-term interest to those en 
| gaged in it 

DEVELOPMENT activity for these projects is 


Transparent. | 


taking place in the field of el 
(including pulse technique), digital computer 

magnetic recording and servornechanisms; en 
gineers and paveics sts having experience as wel! 


ctronie cirenttry 


as interest or more of these subjects | 

are invited to apply 

THE appointments are permanent. and offer | 
| 


full scope for Initiative tn an expanding organi. 


zation; a salary commensurate with the qualifi- 9 Band (6 Electrical band spread) with 
— ae ys he paid a, 4. pension S6BS n+ F.C. 21.F. Melayed Amplified A.V. 
jeation form will re ‘ 
auest at ayok ng Ret /EP/AL) tothe Personne mats Nee gg oy Age ls ce 
oO erranti, Lid., Perr . Edinburgh peer 
5 fan High Quality Amplifier, €44. Tax paid 
IR TRAINERS, LIMITED | $6 A new model similar to the well-known 
S6BS but only 3 Wave Bands; |6m-50m 
AYURSRORY. Backs 195m-550m, 800m-2,000m, £30. Tax paid 
SEVE vacancies in Aw olowing grades exiat 
| for interesting work food 88 laries on the | SBE As $6 but 4 Wave Bands: 12.5m-37m 
development of fi ieht mulators and other | 35m-100m, 90m-250m, 190m-550m. £30 
being , ment Tax paid 
TROCHNICAL Recietante $5 3 Wave Bands 16m-2,000m, B.F. pre 
LABORATORY Assistants D Amplifier, variable selectivity |.F. Delayed 
w experience in any way of the following Amplified A.Vv.C very low distortion 
PULSE Techniques £21.68. Tax paid 
SERVO Mechanisms 


CIRCUIT Development 


APPLICANTS for the post of dea engineer As $5 but 12.5m-550m. €21/6/8. Tax paid 
shomle  pensese ® degree of the K'c $4 The Standard high-quality Feeder Unic 
PLEASE reply in writing to the Personne! Specification as $5 but without AF 
Officer (@779 amplifier. £16. Tax paid 
inert ot 
Ganon ‘Technics! Eng! ng Stall A modified version of all models is available 
A LONDON engineering company invite agprien for use with Leak, Acoustical and other High 
t from project engineers who are co le of | Quality Amplifiers 
charge of microwave. electronies and 


mechanical engineering development in connec 
th 


tion wt and other «# pin 

tions: these ition: are permanent and off Cc. T. CHAPMAN (Reproducers) LTD. 
ample bunt for further Ef 4 

he ries which wil] ne im the RILEY WKS., RILEY ST., CHELSEA, $.W.10 
region of £1 per annem upwe 

| to 2 aaa a and experience, wil! “ anth- FlAuman 4577/8 

Ss "sr SRecics. “hi-n ite 

| or piles whie’ wv 

| weated tn utmont confidence, should give fell | Export Equiries Invited 

| dete’ of qualific rations and experience and 

addressed to B NR om 
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THE “FLUXITE QUINS” AT WORK 
That ship's got some power. See its wake 
FLUXITE good flux, m stake 

But there's many o p 

Twiat the shore and the ship 
Tha the third time he hee the loke 


Makea quick success of that soldering 


job—use Fiuxite Paste. Suitable for 
all metals, except aluminium. Even 
solders and tins dirty metals! 
And, remember, Fluxite ** wipes ”’ 
joints that other methods won't 
touch 

Used for generations Government 


Works and by leading Engineers and Manu- 


faccurers. Of all lronmongers in tins from 


|/- upwards 


FLUXITE: 


SOLDERING PASTE 


Ak 


8faMON 


FLUMITE LTO 


GM.tt 


AUTOMATIC (TIME) SWITCHES 


nadit , lock work 


md elect? wit 

rom 35/= 
nd if y illustrated details te 
DONOHOE (TIMERS) GEORGE STREET 
NORTH SHIELDS, NORTHUMBERLAND 


of 
EDGWARE ROAD 


for High Stability Resistors 
by Welwyn, E.M.1., Dubilier 


5 Z 1% 

watt 7d 10}d 1/3 

» watt 9d ! 16 

1 watt 10id 1/3 19 

2 watt . 1/6 2. 
Send for List of over 300 


H. L. SMITH & CO. LTD. 
767/289 EOGWARE ROAD, LONDON, W.2 
Telephone: Paddington 58?! 


Hours 9 cll 6 (Thursday, | o'clock) 


Near Edgware Road Stations, Metropolitan & Bakerloo 


Wrretess Wor_p 


SITUATIONS VACANT 
COUNTY COUNCII 


ONDON COUN 


7) 
NORWOOD Te 


assistant G 


Cert Exa 
Radiotelephor 
ertificate, seag 
edge of techni 
yperation and maintenanc 
ment; Ministry of Transt 
Certificate and/or ¢ 
equipment or «& a 
vantage; both p< ul 


ADIO & Tel 


PIRST-CLASS openings f 


giving full de { experi 
7. K. COLE Ltd Malmesbury D n) 


4 
THE Maimest 
gaged in the ‘ 


PULSE Modulat 
STROBE Systen 


ground 
tems 
APPLIC 
ing t Deuree 
standard, and he ase ft e 
and engines approt ate te 
perience is nece 1 
COMMENCING alarie A be epe ¢ 
qualificatior 4 XE ‘ 

pare favyourat ales preva ’ 
adio indust \ perar sat eme 
peration Applica j at 
mtance tor @ tec! ‘ ta ‘ 

» Personne Manage F K 


tiot Nat 
i t Va 


A VACANCY hase ariser t the Pelt 


~~ MI 


4 
MICRO-WAVI 


AN engineer jire 


el 


ham laborat t orate 
mponent de and nve : 5 
arising from quar anufact ure 
wave component neria i 


nel Dept (ED/24 EN r ) 
th Rd H ' M } 
7 MJ. ENGINI NG DEVE! MENT 
4 
A VACANCY has aris for an ¢ t ‘ 
engineer at . r 


Radar or Commur athe raftar 
for th pensionabie pos BOC 
are exce 
to Personne ye EI 40 
Lad Blyth Rd H 
7 MI, ENGINE NG DEVELOPM 
EXPERIENCED va 
AN intere ig ‘ 
Company's Fe 

engineer wit? ; ea 
nives and Wave 


lent 


active Oo are excellent 
first re y li Pe won Me t 

E.M.I Ens Dev Ltd Blyth Rd 
Middx 46 


Jury, 1955 


SENIOR ENGINEERS 
are required by 
ENGLISH ELECTRIC 
CO., LTD., 
at LUTON, 


THE 


to devise equipment and/or 
direct activities to investigate 
the effects of vibration and 


other environmental conditions 


on Guided Weapons. 


Experience in this field is un- 
necessary but applicants should 
H.N.C. 
and preferably have had some 
the 
Housing 


possess a Degree or 


experience in Electronic 
Industry assistance 


can be given if required. 


Please write age, 
qualifications and experience to 


C.P.S., 336/7 Strand, 


Stating 


Dept. 
W.C.2, 
Quoting Ref. 1000G. 


LOCKWOOD 


makers of 


Fine Cabinets 


and woodwork of every descrip 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowland Rd., Harrow, Middlesex Byron 3704 


QUARTZ CRYSTAL UNITS 


dl A 


Type 
B7 


e 
ia TY all 


s mounted in the standard B/G 
and « hermetically sealed and 


The type B7 unit 
valve envelope 
fully evacuated 
Available for the frequency ranges from 100 kes 
to 500 kc’s. and from 3 Mc/s. to 16 Mc/s. Gold 
electrodes applied by cathodic Sputtering give 
permanence of calibration Normal adjustmenc 
accuracy 0.01%, Max. adjustment accuracy 0.003 
Early delivery can be given of some frequen- 
ces, and we w be pleased to quote for 
your specific requirements 


THE QUARTZ CRYSTAL Co. Led. 
63-7! Kingston Road, 
NEW MALDEN, SURREY 
lelephone 
MALden 0334 


tc 


Cables, « 
QUARTZCO NEWMALDEN 
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SITUATIONS VACANT 
—TELE-RADIO (1943) E™ ENGINEERING DEVELOPMENT, Ltd 
LTD 


REDEVELOPMENT Authorit 


STEEL MEVER CASES WITH ALUENNIUM I | A VACANCY has arisen | i & senior electronics 
ANEL, SLOPING FRONT engineer who will be prepare ta ke ve r 

‘ ‘ 66 benalf of the Company, tu . wibility 1 
ised by re 


@ Radar or Communcations t tr 
s 6 Services; his main tasks will be mulate 
plans for redevelopment wit pecial reference 
SMALL STEEL TEST METER CASES Rg ye fh , 
WITH ALUMINIUM PANEL attractive salary and. 
4 _ ge out great opport 
ee - Repl) in the firs 
8/67 (£D/240), E.M.1 
106 | Hayes, Middx 
j STANDARD STEEL CASES WITH 5 4. EEVEERING DEVELOPMENT, 14d 
ALUMINIUM PANEL ALRCRAPT electron 
bf — or =. Re AN extremely interes ancy has arise 
2 os “ = . within the Oc wineer ake re 
7 276 19in. x Llin. x 10in. §2/- ponsibility fo: he olu 1 of problen 
36. - associated with the instaliatk of a types of 
electron) ui a aft e successfu 
18 $.W.G. ALUMINIUM CHASSIS applicant must have had wide experience in th 
tin 76 Min. x Sin. » 2hin 96 field; he must appre ‘ e aeronaut 
‘ tin 3 — =e x 2hin th and the electronic « : we ew point the 
Ou pir in. = 10in. * 2pip ° post is pensionable the sala 4 ne om 
I ; 96 17m. = in. x 2pm. 12/6 mensurate with ability and ex ence, and the 
prospects are excelient; please rey Lu first 
18 8.W.6. erect CHASSIS instance to, Personne! Dey ED, 241), EM 
‘ “8 24 98 n.* Win. «2m. 11/9 Engineering De Ltd B Rad Ha 
t jin. 10/3 17h «10in.x3io. 18/6 Middx deed 
2. INGINEERING VEI MED i 
FULLY DRILLED CHASSIS FOR — a 
WILLIAMSON AMPLIFIER 276 ASSISTANT trials 5 Y 
AN seistant is required ik ria planning 
GEC. OSRAM G12 AMPLIFIER the ompany’s Feithe abora 
DRILLED CHASSIS 21 a we are looxin have H.N« 
7” similar quali n and ( eal e 
G.E.6. OSRAM 012 FRONT PANEL 46 perience, preferably in tria activity 
should be willing to travel; a know'\edge o 
“PANL" ORACKLE PAINT, BLACK, metry will be a distinct ad 
GREEN OR BROWN, 3/- per tin. for this pensionab! © post is : 
pects in this active and 


SUNDRIES company are excellent 


instance to Personne 


0-15 v. A.C. Meter 106 sneering. Develog | 
0.30 M.A. Meter 76 ayes, Middlesex a 
London Channel T.V. Pre-amplifier 21/- Los NEWMARK, Lt have vacancies FOR THE OSRAM 912 
(| valve EF42 or equivalent.) their expanding laboratories fo 
813 Valve Bases (new) 10/- YOUNG Engineers wit Inter B.S HN « 
280 v. 80 mA. Half-wave Metal Rectifier 76 ; Gogres one — , exberience in ¢ ” crore cy AMPLIFIER 
< 0 stoma | 5 Ania ) set i 
40 1. 50 mA. Woden Chokes 26 tronic devices: good sale and prospects This output transformer, Ref. WO 710, has 
5-pin P/S. Belling Lee, 6 for 16/- Apply, Personnel On Louls New ark Ltd been tested and approved by the General Electr: 
7-pin P/S penne bee, 6 for 0 Prefect Works, Purley Way, Croydon, Surrey Co. Led. for use in the Osram 912 Amplifier 
E.M.j. Variable Selectivity LF.T.s., pair 6/6 480) 
4K Colvern Preset Wire wound HE United Kingdom Atomic Energy List Price £2 . 12 . 6 
Potentiometers, 6 for 9/- Authorit require “ | 
6K Colvern Preset Wire-wound — O1AN poet ade i at Aldermaston, | 
Potentiometers, 6 for 9/- * : _ Fw 
- . forming a team engaged 
2K Colvern |5-watt Precision Potentio- ion and maintenance | FOR THE MULLARD 5-10 
meters a6 equipment used in field 1 | 
E.M.1. 100-1 Microphone Transformer, include supervision of wor 
heavy rate " 6 and ip the field and iny ‘ AMPLIFIER 
tion in ¢t trials uict 
O74, Govt. surplus. New and boxed 3/- detached o = . - he Extract from Mullard letter 
PEN46. New and boxed 86 must have had appr "* We have much pleasure in informing you thar 
866A. New and boxed 10/- and experience in elects or ’ the two sample transformers—Ref. Nos. WO 
HVR2A. New and boxed 86 ng. Previous experience of field trials and | 6964 and 6968—for the Mullard 5 vaive 10 watt 
ion” cas@emiane, eal’ cue  aanaad =. amplifier which you exhibited to us for approve 
Mains Transformer, drop through TR ge ye A. FR wy. . 
ains . A Pp | session cf an appropriate National Cert e | have been tested in our laboratory and have beer 
350-0.350 v. 60 mA., 6.3 v. 2.5 4., or equivalent technical qualifications would be ‘ound to meet all the specifications laid dowr 
5 v. 2a., Standard Primary 14/6 an advantage 
SALARY £710 (age 50 £830 (male The Pri 42. 7 6 
ELLIGON TRANSFORMERS successful applicant w be required to k Lise rice . 
the Authority's ntr "wy 8u annuatior c 
ALL UPRIGHT MOUNTING bee lions ar less panel,tags £9 3, 6 
cheme. Hous.ng a atic be ava P 
P20. 200/250 v. Pri. Sec.250 v.20 m/a apie within @ reasonable 1d at Aldermaston | 9" cov 
6.3v.ta.,.5v. 15a 23 if the successiul applicar married and 
P2 200 250 v. Pri. Sec. 250 v.30 m/a Had ou “— the rad ux of the Establishment * | The 912 and 5-10 Output Transformers are 
ranspor BC1iNi be i . he Petlod | wound on the latest oriented grain silicon steel 
6.3v.2a.,5v.2¢8 149 a lod«ing allowance ‘ syable The 
MT162. 200/250 v. Pri. Sec. 250-0- Authority may be able ‘ t In the pur laminations providing an extended low frequency 
250 v.60 m/a..6.3 v.3a.,.5 4.28 254 hase of 3 house response together with extremely low inter 
MT\37. 200/250 v. Pri. Sec. 250-0- a VESTS ~w Applicat ps 1 Jt Pty modulation distortion 
250 v. 120 m/s.,6.3¥.7a.,S5¥. 3a 40.6 a” woes euee”” Make 
MT123. 200/250 v. Pri. Sec. 300-6- Dg . — “* MAINS TRANSFORMERS for the 
i vee wit IOP ‘ ee 
hy By ; — a,63 4.24 a P*s. _TELBOOM NS N ATION Ltd. Ditton 912 and 5-10 AMPLIFIERS 
MT'90. 200/250 v. Pri. Sec. 3500- EXCELLENT oppo tunitie to inior and senior | 205.225-245 volts, $0 c/s, 300-0-300 V., 150 mA 
350 v. 120 mija., 6.3 v. 5 a. C.T., as portion pan Ae or 7 oS mes 8P° 63 V.C.T. 5A. Ref. WOT4IA. SV.2A. Ref 
- es 556s Pri Sec. 3808. DUTIES inwude development work on H.F.,| WO 7418. 63 V. 1 A 
al ts . V.H.F., microwave and recording equipments. | Choke Ref. WO 724, 10 Hy., 150 mA. List Price 
350 v. 150 mije., 63 v. § a. C.T APPLICATIONS from persons possessing B.S Tit 
Sv.Sa 53 - Higher National or Ordinary Nationa) Certifi . ee : P 
ates ¢5 lally we e he ans ransiormer and hoke ratings 
FULL RANGE OF TELETRON COILS GOOD facilities available, however, to keen | (50 mA, 1.7. which is within the rating of the 
Postage & Packing extra. C.W.O or C.0.0 eae men wishing oe ane acy im these | 1) 709 Rectifier, cover the requirements of the 
j working condition modern fa 912 Amplifier, approx. 102 mA. H.T,. and 2.5 A 
" noda at L.7. plus approx. 46 mA. HT. and 2.5 A. LT 


a RADIO / : iving ful est lets “to Personne for a preamplifier or radio ‘eeder unit and are 
= Manager 4622 | built and tested co conform with B.5.5. 171/1936 
ERRANTI. Lid Most Manchester, have 


(1943) LTD the follow ng urgent requiremen tor Tech 


a) Assistants re al Laboratory in 
connection with the deveic vent of Cathdde-ray | R - G | L sO N LT D 
189 EDGWARE ROAD Tubes, including tubes f olour television and ° . . 
9 0) So seperated proves: tia ST, GEORGE'S RD., WIMBLEDON, 6.W.19 


rT tpenera be ence 
LONDON Ww 2 for work aS olorime t Phone Wimbledon 5695 
™% , be oO 
’ & 3. MICEES Nations MAKERS OF NEON SIGN TRANSFORMERS 


thus ensuring complete reliability in service 


andidate with 


an interest in racio oF vision J 
‘ j PERMANENT staff appointmen with pension | Specialists in the design ond manufocture of smal! 
Phone: PAD. 4455/6. ee Ye: TION fom — a transformers for power and audio frequencies 
Shop hours Mell Manager, Perranti. 14 Holliw to Admiralty, etc., Aj.0. Approved 


Mon.-Sat. 9a.m.-6 p.m. Thursday 9a.m.-! p.m 


Lan Plea pote erence 
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PITMAN 


WIRELESS FUNDAMENTALS 


By E.. ARMITAGE, M.A. (CANTAB.), B.% 
Chis important book develops 


LOND.) 
the theory of 


radio from the fundamentals an explana 
tion of the superheterodyne principle The 
physical and experimental side is kept to the 
fore throughout the b while purely 
mathematical treatment f the more 
theoretical parts of the subject is provided 


n the Appendixes. 335 Illustrations. 20s 


RADIO AND RADAR TECHNIQUE 


By A. T. STARR, M.A., PH.D., 
unportant book concentrates 
knowledge f the essential 

technic juecs 


M188, This 
present-day 
methods and 
Protusely illustrated, 75s. net 
will doubtless become a standard 

work.” Machinery Lloyd 


THE PRINCIPLES OF 
TELEVISION RECEPTION || 


By A. W. Keen, M.1.8.8., A.M.BRIT.LBB. An 
important book by 4 practising electronic 
research engineer The entire receiving 


system is examined stage by stage, complete 
circuits are given of four up-to-date com 
mercial receivers, and the problems of 
ision are fully discussed, With 
over 200 illustrations, Wes. net 


colour tel 


Sir Isaac Pitman & Sons Ltd 


PARKER ST KINGSWAY, LONDON, W.C.2 


MORSE CODE Training 


COURSES for BEGINNERS 
ang OPERATORG, also « 
SPECIAL COURSE for passing 
the @P.0. Morse Test for | 
securing on AMATEUR'S 
TRANSMITTING LICENCE 


Send for the Candler 
BOOK OF FACTS. 


t gives details of all Courses 


- Fees are reasonabie 


Terms; Cash or Monthly Payments 


THE CANDLER 
(S6W) 62) ABINGDON ROAD. LONDON, W.4 | 
Colorado, USA. | 


Candier System Co,, Denver, 


Leads the world in 
TAPE RECORDING 


For details of the world’s most 
advanced Tape Units and Tape 
Recorders contact 


VERDIK SALES LTD 


& RUPERT COURT, WARDOUR ST 
Gerrard 8266 


LONDON, W 


WIRELI WorLD 


SITUATIONS VACANT 
nited Kingdom Ator 


owin 


duties 
656/WOE/4 Techr an Grade 
sponsible for the specificatior { 


to progress 
by ouside ‘ 
have had exten 
tion and inspe 


components 
657 /WGE, 4! 
@ tears engaged 
trol sys°ems making 
and sudic-tone t 


on complex electron ns 
laboratory and on field 
involves the developmen - 
installation of equipment on tris te 
maintenance and } } 
during trial Prey m experience of ‘ 
struction 
electronic equiprne 
perienc: in ot 
would be an advar 
and reception, Hig 
Speed oscillograpt 
Extra High voltage work Buccessf 
ants aga.nst 6° WOF ” be 
werve riod f ity versen 
APPLICANTS for all post hould eM 
a recogni ted engines ne apr ent ‘ ’ 
had equivalent tra 


testing nd a tmer f 


) 
SUPERANNU ATI 
cants will be re tired oir ‘ 
contributory here 
HOUSING Ho : moda 


natively the Autt ty 1 ¢ 


nee may be payable 

REQUES TE for apt tion f t¢ 

0 Benior Recru ent Officer Aw rr 

Aldermaston. Berk Quotir é 

reference number 
IRELESS Stat Ipe 
for the 

POST and Telecor nication 


full 


osness Cc and 
cates Radio Ill 


the following fe 
communication 

and teleprinter 
cathode ray direct 
al navigation 

light engineerir 
Crown Ager 
State age, name 


tions and experience and quot e M2 100 /WI 


SBISTANT lecturer (radio eng 
quired for the 
EDUCATION Der Nigerian Fed Oo 
ment for t or t l 
appointment 
with salar 
ro rising 
grant at rate i 
pros tt of permaner with ea ’ 
cluding expatriation pa £7 r of 
a year. Outf ‘ noe up to & 
sages for officer an wife assista 
ost of children’s pa 
annually for maintenance in 


tn elect 
sound training in ra 
ting work and no 
aerial theory, thec 
f recording appar 
acoustic thee 
experience e indu ue 
teaching Write t Crown 
bank ndon, & 

etters ‘ t 
uote M2C /40373/WI 


ineers 
inica! staff 

following fleid 

(a) Otr & development r i 
gation of methox i ‘ K tror 
ide the micro-wave re r 


Applicant at le 
Personne Det ) EM . 
Ltd Hayes, M ‘ 


1955 


JULY, 


WES! END RADIO 


BAND % AERIALS Attachment 22 
59 6 
CANADIAN MARCONI N ) receivers 80/6 P 
108 RECEIVERS ack and epkr. G5/- FP & 
VENNER TIME SWITCHES rk 45/- 
Ma 65 P.4 
lin. SPEAKERS abi ne “ ed, 25/- 
Pat , 

BATTERIES 60-1.By “7 t ested 


+ LT 
26 
CLOCKWORK FLASHERS 
96 ! 


SAVAGE AUTO TRANS. iKve t 
5 

MIBIATU RE BLOWERS dy HJ 000 
15 } 

COIL TURRETS Rota oils in case, 7/16 FP 

al 

SYLVANIA RED WI 76. FP. & .P. 6d 

POWER PACKS ( MIA ¢ A 

f » i] 45 - 


1,000 BARGAINS FOR CALLERS 

WEST END RADIO LTD. 
i4, LISLE STREET, LEICESTER 
SQUARE, LONDON, W.C.2. 


Phone: GER 7341 OPEN ALL DAY SATURDAY 


TELETRON SUPER INDUCTOR COILS 


Gah tp 


FERRITE ROD AERIALS 
Wound on higt 
Medium wave 6/9 


permeability Ferroxcube rod 
Dual wave 12/9 


Type HAX Selective 
crystal diode coi’ for tape 
and Quality amplifiers 
High Q @ Litz wound 
: Dust cored 3+ ea 
AX.L (LW), 3/6 oe 
Dual wave TRF coils. 
matched pairs (as iilus- 
trated) 7/- pr Transistor 
coils—1.F.T.'s etc., etc 


Aveilable from leadir g@ stockists 
stamp f mplete data and circuits, 
THE TELETRON CO. LTD. 
266, Nightingale Road, London, N.9. HOW 2627 


AMPLIFIERS 20 watt 4-channels; 
per channel in one cabinet 
ponse flat 40 c/s to 12 ke/s, 
vaives 


5 watt 
Frequency res- 
with or without 


PRE-AMPLIFIERS for television, gain 55 db 
frequency response flat from 42/49 Mc/s, 6 db 
jown at 41.5 Mc/s; with valves 


PRECISION TEMPERATURE CONTROL 
OVENS. For Quartz Crystals 230/1/50 c/s, 


give stability with suitable crystals of better 
than 2 part ne million; fitted thermostat 
and thermometer temp., adjustable 40/60 


degrees As new, guaranteed £9/10/-, 


WAVEMETERS. 
to BW Me/s: acc 
packing wi 


R.C.A. T.B./149 200 kics 
uracy 0.005 In original 
th crystal, spares and Instruction Book 


RESISTANCES. VAR. SLIDERS. 
louble 
Amps ent. met 

mand wheel, F.O.B 


72 ohms 
wound graded wire 1.5 to 4 
use, geared movement with 
mounting, 85/-, post 3/6 


siates 


Lesl Dixon A Co. 
Dept. A, 214 Queenstown Road, London, 8.W.8 
MACaulay 2159 


Telephone 


1955 


JULY, 


AUTOMATIC TELEPHONE & 
ELECTRIC COMPANY LTD. 
LIVERPOOL, 7. 


COMMUNICATION ENGINEERS 
AND DRAUGHSTMEN 


The Transmission Department 
invite applications in_ senior, 
and junior, categories for 
LINE TRANSMISSION 
LABORATORY ENGINEERS, 
and APPARATUS DESIGN 


ENGINEERS, and also 
DRAUGHTSMEN with experi- 


ence in telecommunication and 
light current engineering. Ex- 
panding programmes offer 
progressive opportunities in 


interesting work. 

Specialist experience in any branch 
of line transmission engineering 1s 
desirable for some of the posts. 


The positions offered are on the 
Company staff, with contributory 
Pension Fund, and usual staff 
conditions. Assistance in estab- 
lishment in the Liverpool area 
will be given in approved cases. 


Applicants should write to the 
Personnel Manager, Automatic 
Telephone & Electric Co., Ltd., 
Strowger Works, Edge Lane, 


Liverpool, 7, giving full details of 
age, experience and qualifications. 


(ell Cie tH 


design Vee 


Approximate size 


Specialiots tn Bub 
mintature Telecommun! 


cation Components 


CIRCULAR STAND-OFF INSULATOR 


1,000 Volts working—SpF capacity to earth 


5°—TIleight -35° 


Diameter 


Fixing hole diameter -12° 


OREN 


DEVELOPMENTS CO.LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


Wiretess Wor_p 


SITUATIONS Yager 
LTRA ELECTRIC. Ltd tern 
Acton London, W.5 
ANNOUNCE the following vacancies for 
ENGINEERING Staff 
(1) TELEVISION Development 
(a) SENIOR ENGINEERS required for TV 
receiver design; applicants should have good 
academic qualifications and experience of the 
design of radio frequency amp!ifier 
ap to trequencies of the order t 200 M 
(b) SENIOR ENGINEERS for 
development applicant h ‘ 
academic qualifications and 
ence in the design of TV “ 
(c) JUNIOR ENGINEERS wit 


Avenue 


‘ emic quali 
receiver 


feations or experience in TV develop 
ment 

(2) RADIO DEVELOPMENT 

a) SENIOR ENGINEERS required for develop 
nent of radio receivers embodying the most 
recent AM/FM techniq ie know ledge t FM 


receiver design desirable 
(b) JUNIOR ENGINEERS required for rece 
design; experience desirable t not essentia 
if possessing Hr. N.C. or C. & G 
Pinal Cert 

(5) ELECTRONICS 

(a) SENIOR ELEC PRONICE ENGINEER with 
some experience of circul jesian for rk in 
one of the following 

(i) Pulse technique and enera waveform 

cireultry 

(iit) Radar displa 

(iil) Feedback techniques at video frequencie 
(iv) Simple servo device 
SUCCESSFUL applicants w have opportun 
ties of studying recent American techn 
and they should be capable of a 
ing of experimental and oo en 
preparation of technical ing information 
(o) ELECTRONIC ENG INEER: for work on 
me or more of the wove t 

(4) TEST EQUIPMENT 
(a) TEST EQUIPMEN DEVELOP MENT 
ENGINEFR for design and deve men 
production test equipment for TV ad 
contract work applicant hould have Hr, N.C 
wv eguivelent and good experi« 
(b) JUNIOR T.E ENGINEER 
feations or preferably some exper 
(c} MEASUREMENTS SECTION 
TORY ASSISTANT (im. or f.) : 
nical knowledge and caper’ ence of 
and certification of electre equipment 
APPLICANTS are 


DEVELOPMEN' 


reque tod ti write the 
Personne! Manager stating § which f the 
post(s) desired and giving ful! deta! (in strict 
confidence) including age. experience and salar 
expected; Saturday morning interview can be 
arranged if 4590 


desire 

URNDEPT, Ltd 
ansion, for 

(1) TELECOMMUNICATIONS 

Research Engineers f 


have vacancies, due to ex 


Development and 


Qua i 0 yperate as 
project leaders under direction of Chief En 
ineer on Government and proprietar deaixuns 

rience mae be within one or more of the 


folle owing field 


(a) AERONAUTIC AL Telecommunications, both 

airborne and ground station designs with 

sper jal emphasis on U.H.F. techniques with 
d 


e 
(b) P.M. single- and multi-channel equipment 
development in both V.H-F. and U.M.P. band 
(c) DEVELOPMENT of subminiat 


irisation tech 
niques and specia: components 
(2) TELECOMMUNICATIONS Laboratory In 
strument Mechanics and Wiremer 
MUST be fully conversant with modern minia 
ture and submuniaturisation techniques, and be 
able to wire from circuit diagrams on own 
initiative Those capable of converting experi 
mentally wired models to final stage by own 


initiative will receive special 
cellent worping and 
APPLICATIONS 

cluding present 


naideration Ex- 
model shop facilities 

giving fu 
salary. at 


fidence to Personnel Manager I td 
Frith, Kent 469 
“NAVAL R.E.A KR air « 


radar fitte 
APPLIC ATIONS are in 


ted for employment on 
development and prototype testing cf radar and 
guided weapon equipment there is plenty of 
cope for enthusiastic men with initiative and 
ability; the work is interesting and working 
conditions a°¢ good; the positions offered are 
permanent and are covered ‘ ributors 
pension scheme according and 
experience 
APPLICATIONS should e made to the Per 
sonnel Aanager, The Genera! Electric Co., Lt 
Brown's Lane, Allesiey, Covent Ref. ROT 
47 


HE PLESSEY COMPANY has vacancies for 
development engineer familiar with one 
of the following subject 
(a) VARIABLE capacitor 


(b>) SWITCHES for radio or electrica! 
appliance 
(co) VAP. or UHL. circuit and tuning 
mechanisms 
(d) RELAYS a vibrator 
fe) LOUDSPEAKERS and acoustic 

good salary and a proere e future are 
offered to men who can design components 
suitable for high production rates, while main 
taining standards of qualit and riormance 
There are also vacencies for qualified engineers 
and draughtsmen with less exgerience who wil 
able to undertake responsibie desien work 
fter a period in the laboratory. All posts are 
permanent and pensionahiec and a modern 
laboratory provides efficient and agreealie 


working conditions. Send particular # quali 


fications, experience and aiar required to 
the Personne! Manager The Piessey Company 
Limited, Ilford, Essex (4611 
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DEPENDABLE 
RADIO SUPPLIES 


Na TOTTENHAM STREET, W.! 
TEL.: LANGHAM 7391/7392 
| minute Goodge St. Station 


INERT CELLS 
Ex-Govt. inert Cells, 1.5 volts 


(new), 2 Geach. Post & Pkg. 9d. 
All you have to do is fill with 


water, and it will last for 
years, size 4)" high and 2 
square. 
807 VALVES, BRAND NEW INDIVID- 
VALLY BOXED, (American) Price 6- 


each. Post 
quantities 


ROTARY TRANSFORMERS 
H.T.3! 


Output 250 
v.at (25mA 


& Pkg. 6d. Special prices for 


H.T.32 


input 11.5 ¥ 
Cutpue 490 
at 65 wA 


H.T 31 


55)-. Post 2 


H.T.372 30 ay | eed 2 
SPECIAL OFFER 


American Dial Lamps 6-4 v. 
M.Bc., 6~ per dozen. 12-16 v. 
M.Bc., 76 der dozen. Post free. 
WITNEY LAMPS 
(Ex units) at 1/B each. Red, Green or clear 
VOLUME CONTROLS 
with switch, 
each 


3S amp., 
| amp., 


popular values, long spindle 26 


Bin wt 5) om 
Wéeach, P.&P26 

WIRE WOUND POTS 
2/3 warts 30 k. NSF, lin. spindle ac 1/9 each 
2501) Colvern jin. spindle at 1/6 enct 
AMERICAN TUB TYPE CONDENSERS 


PM 


01 600 v., oil filled |} x jin a 9d. each 
3x .! 400 v., oll filled, at 9d. eax 
WAXED = CONDENSERS 
| 2,000 vac x tin., at 1/3 each 
LARGE FARKADON MICAS 
0! 2,500 v., test, at 1/6 each, 000), 2,500 v,, 
test, at 1/6 each 


POST OFFICE JACKS 
(Brass) ac 1/3 each 
BELLING & LEE 
Panel fuseholders (ex units) 1 6 each. Belling 
& Lee? Eun plugs PL182 Od. each 
Antic .teeeeetieeaae 


i x fin... a > ~perd 
INSULATED HOOK eves 
Lyin 3). per doz. or 24)- row 


AMERICAN CUTLER H M er 
Toggle switches, luminous dolly (mew), at 1/6 
each 

Please add post for orders uncer @2 
Special Pricesfor Quantities 


HEAVY DUTY SLIDING 
RESISTORS 
250 watts to carry 25 amps 
ohms Suitable for 
Size 9 x 4 & Gin. high 
10/6, Post 2)- 
SLYDLOCK FUSEHOLDERS 

1S amp., at 1/6 each, 500) Pixned WW 
Resistors feet fixing at 6d. each 

P.V.C. PLEX 
16/012 Circular grey heavy insulation 
impervious to oil or water, ac 9d. per yard 
Guantities and Export. Inquiries Invited 
Callers also welcome. 
Open Monday to My ed 9.30-5.30 

9.3-! 


Resistance 0.4 
charging board, etx 
Brand new. Price 


Saturday 


TERMS.-CASH WITH ORDER AND ©C.0.0 
DEPENDABLE—ALWAYS DEPENDABLE 


Wiretess WorLp Jury, 1955 


HIVATions vacant NEW BOOKS 
ON RADIO & TELEVISION 


Sound Reproduction, by G. A. Briggs 186 
Loudspeakers, by G. A. Briggs 8 
Practical T.V. Aerial Manuals for Bands 
land Ill, by E. Laidlaw 49 
Fundamentals of Transistor, by L 
pensions ; ‘ Ke vuen ar 2 
The Technical Editor of the ‘Wireless & » t . tia ou . ¢ ntrol of Model 
Electrical Trader” in the March § issue | #1 ciectye . " eae ries reraft C. Judd ’ 
“ : lio Ar Handbook A.R.R.L 
on page 582 says: ~— | Box 4 ' 955 31/- 
We have had seve nodels in con mete TE a Rg actical circuits for the home 
One with L Ix office “CE t constru by R. Deschepper 5/3 
ntinuously & ve ! ad : a esigners Handbook, by Lang- 
weeks and i eae & 5 ] ) ' 43/- 
day only | & “oe aS Ox ; ' ors Theory and Practice, by 
we during the bye ee ; = a p Turner 164 
. « of the element is lis - 1° pod ‘” : High F Design Construction and 
OUR LIFE TEST |e ~. | ae 4.0 cums bawemanas 66 
ma I ‘ t ; dd adi test instruments by 
Me vlg sback 12/4 
240-voit + fay and night vice; @ ; . . s pocket book, by ‘" 
ce March ‘ all scill func A pro PI ¢ ‘ " 
tioning a yy now over | i alte f l ST FREE. Wrice for New List of 
11,000 hours ey LI AND AMERICAN BOOKS AND 
ates as -- PERIODICALS 


ST | ee ict tnie ey eset | UNIVERSAL BOOK CO. 


LIGHT SOLDERING DEVELOPM TD., | frm ‘sp ~ 
106, GEORGE STREET {ELOP MENTS LT' vlex ile €q and ‘ n 12 LITTLE NEWPORT STREET, 


Tel. CROydon 8589 perating or experie e of LONDON, W.C.2 (Adjoining Liste St.) 


12/4 


three vodels connected 


mail 
alion 
‘ soanitic 


PRECISION SHEET METALWORK—, atte vice to ‘administrations on aw 
wae are in dhareser atk wri nie th ‘ ‘ ts } . - _— GOVERNMENT SURPLUS 
Chessis in all metals, large or onal rei qua ficat . * ext ‘ an " CATALOGUE No. 12 
quantities te your own specifications . yi ’ - — ' . , m oa containing over 400 items price 1 6d. 
Vv. W. BEAMISH | 2 Hosp ; tes post free. 2 6d. overseas seamail. 
‘wo ; A -- the toris ARTHUR T. SALLIS (w.w, 


93 NORTH ROAD, BRIGHTON, 
SUSSEX Tel. : BRIGHTON 25806 


Shardeloes Garage, Shardeloes Rd., New Cross 
London, 6.£.14 
—ephone TiDeway 4795 


| Henetate "Gena wine YOUR METER DAMAGED? 

THE OSRAM cote ccrectascarpeccir, fete 2 
| should be sent to t se I an 

NINE-ONE-TWO pete 4 — : a x ; ‘ble we " , os 

. : ‘lectrica 


AMPLIFIER INSTRUCTION BOOK || THE TetrGrarn co 


TENANCE Ltd able fa ‘ Instrument 
and | BEI pin - al nt to tek ial Repairers 

HIGHEST QUALITY COMPONENTS gy ef —~y Ve ra the 
Available from wand nign bies f i 1p ndustry 


COVENTRY RADIO 


189, DUNSTABLE ROAD, LUTON. Instrumente 


Phone 26 4 cat j A . write . ‘ fe eri { ‘ ent ate send defective 


0" f 
_¢ iL ASEI O.LTD 
ene - hate Repairers 
y 7 oo = dete 96.100 ALDERSGATE STREET, E.c.| 
salary from £650 p.a.—Apt j yt (Tel. ; MONarch 6622) 
| 120 Ladbroke Grove, W a 


ROU CTION 
f t 


a, 
Acton 


ota, nae sme ane meaet FOOCANIAL CABLE 


gad prospect 
mt ough 739 80 ohm, tinned copper braiding ideal for 
PXPERIENC E Radio ngineers quirec tropical use %&” dia SUPER QUALITY 
era y wit / Ly nm 
Engineer, Eagle Aircraft Servi t t ack £17/10/0 per 1000 yds. ex warehouse. 


bushe Airport, Camberley 
"V BEnginec red, Er 


Tats Pee o cs Gn | STAINLESS STEEL 
ea ‘| AERIAL WIRE 


VALVE QUALITY AMPLIFIERS erences expert tess Type OTD-236 7/ 018 SOft. coils 5/- 
4 we. 16 S.W.G. a hass.; neg. fdbk . . : : 
vol. and tone controls 200-250 ¥ ADIO Engineer required for Manila b 
voltage panel; 2-40) spkr socket; new comp. || B® radio communicsti mpany; experies SAMSONS SURPLUS STORES 
and PLAYING TESTEL ‘Je 6) x S  4hin } in high power fixed point to | , I 169 '7! Gdgware 125 Tottenham Crt. 
1426 | munication ‘ ‘ , 174 Road, London,W 2. Road, London, W.!, 
INT. OCT. 9 x 6 x 4hin., C/19% | Btaoun ’ 2VICE \GWARE), I Tel: PAD 785! Tel: EUS 4962 
Carr. 2/6 eithe and state type P.U rv rngine ‘ 1 All postal orders to our Edgware Road branch 
EK.e.. 47, oArksey | Lane, Bentley, ° tame , n top y : : ” : . 43 please, this is open all day Saturday 


Price 3/6, plus 3d. postage 
also 


Our 1954-5 Component Catalogue at 1 - 


1955 


POTENTIOMETERS 


Wire-wound and Com- 
position types. Single 
Ganged, Tandem Units. 
Characteristics : linear, 


log., semi-log., non- 


inductive, etc. Ful 


details on request. 


ena 


RELIANCE OneG.. co . (SOUTHWARK), Lv. 


war THanstow 


NEW S.T.C. AND * WESTALITE' 
SELENIUM RECTIFIERS 
range in Great Britain 

Products. NOT Surplus. 


Largest L.T 
Latest Current 


CURRENT PRICE LIST 


DEDUCT I5 


FUNNEL COOLED, 
COOLING FINS. Both types, same price 


. 


FROM S.T. & C. PRICES 
$.7. & C. E.H.T. K3 15, 4/5; K3/45, 8/2; 
K3/50, 6 6; K3/100, 14/8; all post 4d. extra 

BRIDGE CONNECTED 
2 a., 16/4; 1.6 a, 26-3; 2.5 a4., 


FULL WAVE 


30 -: 4 @., 34/6; 5 a., 37/6; all post 6d 


v. 0.7 a., 24/3; | a, Wig 15 a 
Si 3a., S2/-; 4 a., 62-3; Sa 
i 54 v., | a., 38/6; 1.5 a., 
69 70-;5a.,93-;72v.,1a 
s., -; 2a, Ol/-; 3 a., W2j-; 5a 
a O-; (5a. 112-3; 2a 


174/-; all post | 4 


BRIDGE CONNECTED WITH 
SQUARE | rma FINS. 
46; 


Oa -; post | 


7 v 


2-5 
, B-; 
67- 
62-; 
122 -; 
128 - 
Tiin. 
64 


10 
BRIDGE CONNECTED HEAVY DUTY 


or Tiin. SQUARE 


2a., 102/-;20a., 118)-; 30 a., 164/-; 500 


20 a., 188 -; 54 v. 6 a, 120- 


£12 15)-; 33 v. 6 a, Oi+; 10 a, 104-5 12 a., 


lv.6a 154/-; 10 a., 178'-; 100 v ha 


10 a., €12/15)-; all post 2 


‘WESTALITE” (BRIDGE), {2-15 
2 a., 15/10; 2.5 «., 27/6; 5 a 


Sii/-; 5 
278; 2.5 a., Sting 5S a, 69/10; 10 a., 


Oa 
Sa 
Za 


E£.H.T. RECTS., |40, |34, 22'-; 36 E.H.T.60 


10, al Westalite rects. Post 


extra 


¥ 
319; 


1309; 


Wholesale and Retail 


ecial Price for Export and Quantity 


T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 
Of Pentonville R4. Between King’s Cross and Ange! 


Wrretess WorLp 


SITUATIONS VAC ANT 


ACAL ENGINEERING 

tional staff for the 
factory at Brackne Berks! 
post are immediate a 

(a) SENIOR Radio Eng 
design, developmen’ and 
ity degree/A.M.1.E.E 
tial together wit! or le 
this 


field 
(b>) SENIOR Radio Engine: 


mitting equipment f powse 
knowledge of 8.5.B. techniq 
tageou A Universit ie 
desirable but app! icants wil 
will be consider 

(c) ELEC TRO. MECHANI( 
jesign and developmer 
general mechanica 
equipment 
as od know ledge { , 
hould have A.M.1.Me b 


with proved experience 
(4d) JUNIOR Rad Er 
development wor ‘ 
electronics n mur 
Minimum qualif 


(Telecomms.) Pinal Ce 


(e) MODEL Shop Mechar 
ved in ele : 


well s wire 
PERSONS desirous of workir 


RAUGHTSMAN requ 


Rac mponent 
Personnel Manage A. H 
Lid Bendon Valle Ga 


sERRANTI, Ltd Most 
aon t 


gre 

Perranti organizatior I 

(1) ELECTRICAL E ‘ 

design grour concern 

elec nie t 

cult to erm 

d tor basic resea 

MECHANICAI E 

with design pr /blem 4 

peed tise 

possessi nowlhe 

ar t 

centr ;wW 

pr rble tn ig 


wou 

‘5 MAGNETIC Rec 
vestigati ) specia 
magnet ig 
4 ELEC TRC “Al F 

nto special powe IpE 
peed control for ma et 


A 
int, Stafl Manage F 
wood Lancs Please 
i 


work of varie nat 


ominent North Lor 
hould p es nitia ‘ 


a high degree of res 


LECTRONIC techr 


teresting produc wy 5 
THIS would suit 7 
wishing to progr 
tive status, 8 
details of experience and 


ooD gpporsuntth ee 
3 know ledge f 


television in th de « 


RAINES television ser 


perience essential, stete 


of career.—Box 4514 


149 


SRAUGHTSME? eq , 


EARING ai manuls 

require exper enced n 
pec ialized producti 
welcow give fullest dets 
salary required; owr taff 


oceurs for a ing 
some experience of fault 
inspection f electror , 
mail group engaged upor 


WROTHAM 


We southrons within range of Wrotham are 
eally enjoying our Ovuodes more than ever 
The programmes which come from Londor 
jirectly to the VHF station are « delight 
The superb high frequency output of 

Duode patent drive, with its built-in cross 


over and feed-back, cakes full advantage 
the extended range of transmission and quiet 
background That mental filcer needed 
reject the invariable mush, whistle and 
tortion ofthe evening medium broadcast band 


stations can take « rest 


BY 


DUODE 
FOR 


SOUTHRONS 


oy 


You haven't a Ouode Why nor? 


We can relax and 


The 
ential Duode quality of NATURAL 


OUND can be at your command for as liccle 


as £10 
You can buy it by easy monthly payments if 
you with And any dealer with «4 genuine 
terest in good sound reproduction can sell 
Duodes if he wishes to do so. If yours does 
not, we are here to help you 
There are many s d amplifiers and rece rs 
the Wrotham service area They all 
eserve DUODES—-what about yours’ 
Send for details of these three Duode units 
today 


12A—4£10 A 12 inch unit with the duel 


drive linen cone and an efficient «mali 
magnet 
128—414. The world-wide known standard 


Duode Thousands are used in over 


countries 


12C—420 The superb Ovuode for 


connoisseur. Cloth surround, large magne 


range 25 to over 16,000 c.p.4 


Barker Sound Reproducers 
3 Newman Yd., London, W.1 


Write ‘or details to-day 


60 


the 


COMPANY LID., LIVERPOOL 


SENIOR LECTURER 
SCHOOL OF ELECTRONICS 


AUTOMATIC TELEPHONE & ELECTRIC 


CAPE ELECTROPHONICS LTD 
42-46, Shirley Hich Street, Southampton 


Applications aré ited for the 
post of full time Senior Lecturer 
in th School of Electronics Can- 
didates must hold a degree in cle 
trical engineering which includes 
t J t Electroni and Tele- 
ommunication 

Applicants should have had both 
teaching justria experience 
and a kno tronic switch 
ing technique A id in advantage 

balary 4 for Senior Lecturer 
Burnham ‘Technical ale Com 
m ing Sdlary according to experi 

ur 

Furt pplication 
form from the 
Per ymatic Tele 
phon Strowger 
W rh erpool, 7 

rHe 
Cape <. ee 
AUDIO AMPLIFIER Aborator 
CAPE FOUR STAGE PREAMPLIFIER forming » 
hie . * standard 
AMPLIFIER £25. PREAMPLIFIERS (+ £10 


WEBB’S SERVICE 
DEPARTMENT 


Test 


report issued showing sen- 
itivity, selectivity signal/noise 
equ il to, or better than, makers’ 
Original figures 


WEBB’S RADIO, 
14, SOHO STREET, LONDON, W.1 


for complete renovation of complex 
communications receivers of any make 
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ELECTRONIC ENGINEERS 


The British Tabulating Machine 
Co., Ltd., Letchworth, Herts, manu 
facturers of HOLLERITH ” high 
speed punched card accounting and 
statistical machinery, offer excellent 
prospects to men wishing to find 
empioyment on the application of 
Electronics to CALCULATING and 


COMPUTING MACHINES 

This is an expanding and progressive 
organisation, employing over 5,000 
personnel under congenial working 
conditions 

Qualifications required include a 
University Degree in Electrical En 
gineering Physics or Mathematics 
Higher Nationa! Certificate or 
equl ale nt 

Salaries will be commensurate with 
xperience and qualifications. Housing 


ion Fund 
history to the 
yuoctINg Ref 


assistance may be given. Pens 
Write giving personal 
Personnel Superintendent 
Www/i9 


THE 


From 


Oakleigh Grange 


Cabinets made 


N.W.3. 


“Dust Bug” 


AUTOMATIC GRAMOPHONE RECORD CLEANER 


TENT APPLIED FOR 


Cecit Z 


meultant and Engineer (8 


w ATTS 

ound Recording and Reproduction 
High Cross, nr. Uckfield, Sussex 
Or your loca! dealer 


—= Price 18/6, plus 6/2 purchase tax 


* 


*‘Radiospares 


Quality Parts 


The 
Service Engineer's 
Kirst Choice 


+ 


BASS REFLEX CABINETS 


Weilnat, Mahogacy or Oak, veneered, 30-in, high 
For Sin. fpeakers, 10-in. Speakers, 19-in. Speakers 
£9-0-0d. £9-10-0d. £10-0-0d. carriage pai 
FOR BUYERS ABROAD 
We now have a collapsible Tropic Proof 
Model of our Standard Bass Reflex Cabinet 
(Patent Pending) 
GOODMANS & G.E.Cc. 

Full range of cabinets for these speakers 


You can see your cabinet being made 
in our cabinet ~ making workshop. 
to order 
Armstrong Chassis and Amplifiers. 
The Leak TL/!1O Amplifier 
LOUDSPEAKERS 
Open till 5.30 Saturdays 


A. DAVIES & CO. (Cabinet Makers) 


3 Parkhill Place, off Parkhill Road, London, 
GULLIVER 5775. 
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Wiretess Wori_p 


ENSON'S 
ETTER 

ARGAINS 
BRAND NEW. ORIGINAL CARTONS, 
R.F. UNITS. TYPES 26 or 27, 27/6; 24, 15 - 


Powtaage ‘ ; 

aa 66 
DUMAMOTONS, D.C lecnree’ Skt > 00 mA... ot 
86. i nput ” 4 ; 
PM. teid, 7 Filter " 9 PTs 


76 
76 
relays Q 2br, ) mk, 1/6 PPOIT che “ 
Vig! vu ra ve “, 30 
art NEONS j00 mh “ i6 
METERS—BRAND NEW—BOXED 
PSD Seale Size Type Pit Price 
00.4 pin ' rit 25 
imA ; ‘ Pit i186 
tn M 1 106 
4 vw } ' 7 
ldmA 4) 1 vil 20 
q A 200A “ Fit 9 
mA DOA rl 9 
sO A “i “ rr} 6 
60 & 120 mA Zit Mu r 76 
DO0m,A oomA 2is M i 5 
WOOm A gir 1 rit 9 
200m A 1 ‘ VIM 6 
rn A bghe M rit 9 
by nA gle “i ' 7 
List and enquiries, 8.A.5 Cant 
with order Postage extra I . 
Callers and = Post 
W. A. BENSON (WW SUPERADIO 
308 Rathbone Rd W'ehapel) LTD. 116 
Liverpoo! 13 Whi techapei Liver 
STO 1604 pool | ROY 1130 


Annual Holiday 24-30th july. Re-open 2 Aug. 


“ AUTOMAT "’ CHARGERS 
and POWER PACKS 


Airiine Co.s, etc., up to 


Selenium rectifier stacks, 40 ma. to 10 amp., with 
or without transformers. 


*‘AUTOMAT” SELF 
REGULATING CHARGERS 


f « . = 
sing &.1 ‘ 
fer » t™ 
eliable, © fas 
A £65 
. ‘ stra tt 
! Ain _ 
know 
hary with protective 
be and glow indicator 
60 6 év. 2 om 
: . 69 6 
litte, 12 +. | amp., 42/6, postage wt 
FOOLPROOF CHARGER RIT. (ie , ' . 
free and tre reliable As for rare t wt 
W.W.”’ with full date sheet and inetructions, Bo. 1 
Ku Westalite 3 amp watt upped 
pregnated trans , baliast tor ‘ i we 
all rectifier roubles eliminated, 46 He 
steel case, ready 5 . 126 
No. 1A Kit, 5 watt act, 
an eter tor 2 7 . 42 6 
No. 2 Kit. 12 ¥. 2 amy ‘6 watt trans, ballast 
adicator » for t or 36/6 Cane 
12/6. 05 if db. o Minor Kit . 
S2i-, pt 10 12/6 » Senior Motel fon 
Sv.igv.até4t 6 amy . 47 
watt trams, ballast » Sider kit 
120 watts trans.. 14 ¥. 6 «@ arue finned type rect 
slider ree.. high grade ammeter wt t for 6¥/i2¢ 
harwer, @4/13/-, carr. 4 
SELENIUM RECTIFL new flock 4 eorpius, 6 ¥ 
Lae. @-, 2s. 76.46. 15 Wy ».5 ie, 70 
24. 06, a! py. ‘ a t 246. 1566 
», 27'- Large Gnned 6 «.. 32 pp. 104 “OY 
ims. 20 Mr. 050.9 . *.. 2 
* -, 5 a.. O2i-, » i @4-, 28 
7i- Ov ia. G7 ‘ H.T. rectifiers, 120 ¥ 
mA BMG. 94 ’ a. cim.. § 250 9 
@ wA., Ti+, 200 ¥, 10 A 146 Allon 
at ther L.T. ani HT b A 


CHAMPION PRODUCTS 


4, Uplands Way, LOBDON, ¥ 21 Phooe LAB 4467 
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LYONS RADIO Ltd. 


RECTIFIER UNITS TYPE 4 


1 
. U aa’ ’ 
“ weg 
‘ aod | 
T.1164. Metal cm 
Vuse holders os 
easly be e 
wier, PRICK @€5/5 
sree _ VALVES 12/6 , 0/6 
_ : ‘ 69 
6 om 
AL uMinium Hy ge re 
W ork t e 
: © tor Holidays a to 
shaving br touts . ‘ 
iw 8 avaliable both w 
Size“ A” 4 taal * 
@iZt A f 3 5/6 Zt 
3/0. tor 46 one De 
0 
hs L.7. BATTERIES feet 
t Be 4/6. 
may i 49 = im 
postag 
BARGAING FOR CALLERS t few 
t 7 fice 2 rence f « large 
wf ! ip 
rx. ix. w . rewk wh, 
o pe ‘ t CLEAR 


ANCE FRICIA 
3 GOLDHAWK ROAD (Dept. M.W.) 
SHEPHERD'S BUSH, LONDON, W.121 | 

Telephone Shepherd's Bush 1729 | 


WORLD'S FINEST 
Al KAV« iTs 


RADIOS PHONOGRAPHS TV 
TEST EQUIPMENT HI-F 
Write tor FREE Brochure 


Radio Kits. Inc. + 120 cenan street 


wew YORK 6, New YORK « U.S.A. 


EPAIR 
SERVICE 


ALL TYPES and MAKES 
Single and Multi-Range 


METERS SUPPLIED FROM STOCK O 
CONVERTED TO ANY RANGE 


f9)) 
x 


Phone for immediate service 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 
328 Kilburn Lane, London, W.9 


Tel LAD»: ke 4168 


TRANSFORMERS 
all eypes up to 3 KVA ngle or Thr 
Phase operatio version, @t< 
MAINS 
Output, and ecial Purpose Transformers for 
adio Equipr f hokes, et< 
COILS 
or Contactors, E.M. Brake Air Valves, etc., and 
oil WINDING rposes 
SOLENOIDS 
for AA and { peration 


W. F. PARSONAGE & Co., Ltd. 


(INDUCTA WORKS ° Park Rd Bloxwich « Walsall 
Telephone: BLOX 66464 
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INISTRY I . 
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Certificate e e ‘ 
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; ul Engir be ar 
4 r ‘ enta 
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ae ‘ Ww re! 
Apt at t fr M _ 
and entif I te ‘ 
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SITUATIONS VACANT 
ESIGNER (: ar equire 


juLy, 1955 


Todd 8p sian | 


DECCA 
RECORD = 
PLAYERS = 

Standard or L.P = 
List Price £12/116 & 
OUR PRICE 


6 GNs 


NRRL AML TA 


r oO 26/19/6. Packing, carriage 
stamp for bargain ths rd players = 


RONALD WILSON & Co. 
12, BRIDGE ST., WORCESTER 


CHEAPER IN 
SMALL COILS 


CABLE 


ength niess requested shorter 
A or t, lems supplied, add Pu 
x are ave . ahd t at r 
nm a 
TWIN FLAT O44 > Ww wit 
or . Pin 50- 646 786 135 
gie V1.5 23'- Ot 48 6 
EARTH WIRE yt pper 10 - a. Ses 
r liste ther ¢ vee, wiring & ' and surplus 
switch and {use gear We buy surpla ectrical items. sem 


letaiis.) Add part carriage t ere please 
BRITISH DISTRIBUTING Co (Desk W so, Green Lanes 
oyodon NB 


Purchase or hire your 


‘VORTEXIQN TAPE RECORDER’ 


& ASSOC. EQUIPMENT FROM 


GRIFFITHS HANSEN (Recordings) LTD. 


32/33 GOSFIELD ST, LONDON, W.i 
MUSeum 0642/2771, 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD. BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD erro SIZES 


Quantity ¢ mal’ 2 application 


H. ROLLET & in. uv. 
6 Chesham Plece, 5.W.1 « 3463 
ALSO AT LIVERPOOL srmmingRane 
i MANCHESTER, LEEDS 


avox Public Address Multiceilular Horns 
Sihand complete with new 15 Ohm Pressure 
Unit, 12.10.60. Secondhand 8° Speakers in 
Cabinet 5 Ohm, 21/-. New Fluorescent Quick 
Start Ballast ts to operate 2 40w. Tubes, 
state voltage, 19/6 each. 100 yd. coils, Twin 
Plastic Cable, 35/- coil 

Please add postage 


HAROLD MORRIS LTD. 


423 Green Lanes, London, N.4. MOU. 5241/2 


MALVYN ENGINEERING WORKS 


Precision Engineers 
Manufacturers of: Chassis, Small 
Pressings, Machined Components, 

Wiring and Mechanical Assemblies 

to specinaation 

! 100 PARK ROAD, WARE, HERTS. 


—— lr War> 465— 


| RADIO & TELEVISION COMPONENTS 


Wi PERATI . Soar Rd cea 
i R SERV 

“VIEW MASTER’ a TELE- KING" speciahets 

Easy term v able tomp (only) for ‘ists 


JAMES H. MARTIN & CO., 
FINSTHWAITE. NEWBY BRIDGE 
ULVERSTON, LANCS. 


A. V. ROE & CO., LTD. 


have the following vacancies in their 
WEAPONS RESEARCH DIVISION 


WOODFORD 


TECHNICIANS 

For design and development 

in a guided weapon project. 

least 3 years’ experience in 
tronics or H.N.C. is necessary. 
JUNIOR AND NIOR 
DRAUGHTSME 

For design work in precision instru- 
mentation. At least 3 years’ experi- 
ence in design precision engineering 
or H.N.C. is necessary. 


GOOD SALARIES AND 
PROSPECTS 
PENSIONS AND LIFE 
ASSURANCE SCHEME 


Application giving full particulars 
of age, qualifications and experience 
to be addressed to: 
A. V. ROE & CO. LTD., 
WEAPONS RESEARCH 
DIVISION, WOODFORD, 
CHESHIRE, 


GUIDED WEAPONS- 
DRAUGHTSMEN 


(Mechanical and Radio) 


Aeroplane Company Limited 
panding its design activities in its 

Design Office still further 
Weapons Design Teams are to be 
The following staff are urgently 


" 


I Design, Senior and 

Draughtsmen for work on Ground 

sipment in connection with Guided 

s Development Experience of 

lesign of Ordnance Equipment is 

rable but mechanical enginecring 
essentia 


Intermediate 


wiedge is 


l(a) Senicr and Intermediate Draughts- 
men for design and layout of Rack Mounting 
Laboratory Equipment, Electronic and 
I rical Instruments Previous experi- 
en mn the Radio Industry is desirable 


(b) Senior and Intermediate Draughts- 
7 

men for design of Wiring Layouts. Know 

1 of components used in the Radio 


is essential 


ondon Design Office is 

narket, London, S.W.1, a convenient 

r travel The salaries offered 

ropriate to experience and qualifica 

A luncheon voucher scheme has 
troduced 


located im 


Applications, giving details of experience, 
qualifications experience and present 
salary, quoting L.D.O.5, should be addressed 
t he . Personnel Manager, The Bristol 

Company Limited § Aijrcraft 
Filton House, Bristol 


Lecroplane 
Division 


Wrretess WorLp 
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associated equipment 
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with experience 
and progressive 
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UNIOR engineer 
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ROMFORD ROAD . LONDON. E12 
CWO oa COD ° TEL: GRA 6677 


TRANSFORMER SALE 
MAINS POWER. 


év. heater 
5 amp. itolated 
lv. or 4v. tubes 


325-0-325, 500 m.a 
5 amp. 4 ¥ i) 5S amp., 4v 
Extra isolated winding for 


29.6 pius 2/6 post 


MAINS E.H.T. 
200-250v 


SKv. and 2v. heaters 
primary. 29 6 plus 2/6 post 
MAINS. 
80 ma 


post 


350-0.350v. 6v. and 5v 
200-250 Primary 99 


heaters 
plus 23 


MAINS 
80 ma 


post 


350-0-350v. 4v. and 4y 
200-250v. Primary 3” 


heaters 


plus 2/3 


MAINS. 150-0-350v. Iv 
80 m.a. 100-250 Primary 
5/9 pilus 2/3 post 


and 4v. heat 
ideal auto trans 


HEATER TRANS. 


either 4v. or 6v 


200-250v 
12/9 plus 1/9 post 


primary 


O.P. TRANS. 42-1 


salvage guaranteed 2 


ratio 2-5 
plus 9d 


ohms 
post 


O.P. Salvage standard 2-5 ohms matching 
1/9 plus 9d. post 


CHOKES. 250 ma 5 Henrys 
guaranteed. 10/9 plus 1/9 


CHOKES. 250 ma 
10/9 plus 1/9 post 


CHOKES % 
6/9 plus 1/9 post 


CHOKES 60 ma 
49 plus 1/9 post 


COIL PACKS. 99. 
L.F.'s, Pose 1/3 


salvage 
salvage guaranteed 
ma 


salvage guaranteed 


salvage guaranteed 
3 band, including 


T.v. TUBES 14” 


6 months’ guarantee 


Wide Angle 8/10 


v.v. TUBES. 17 


6 months 


Wide Angle €12/10 


guarantee 


T.v. TUBES. 12° Round 65. 
make, 6 months’ guarantee 
3} months’ guarantee All 
15/6 ins. care 


1124 VHF RECEIVER 17/6 complete 
with 6 valves Ex W.D. good condition 
6 channel switching. Receives T.V. sound 
police, fire and amateurs. 30.5 to 40 me's 
LF. 7 Post 7/6. Drawing and con 
version data free with each set 


1125 VHF RECEIVER 79 
valves New and boxed This 
requires a little modification to 
service 


AF. UNIT 24 126, 
Tuning 20-30 mes 
Post 2 


Well-known 
other makes 
tubes are plus 


mcs 


complete 
with 2 
receiver 
put it into 
New and packed 
neluding 3 


vaives 
SPEAKERS 09 6 5° or 3 


’ 
unrepeatable offer ‘ 2-5 
1/9 post with O.P 


SPEAKERS. 129 
2K. and SK ohms a 
4/9 plus 1/9 post 


ohme 


Field 1K 
OP. Trans 


RADIO-GRAM CHASSIS 
cluding L. Speaker 5 valve s/het., 3 w 
band, A.C. mains complete, fess valves 
All used, tested, guaranteed, FREE draw 
ings with orders. Post 4/6. Knobs (set o 
four) 1/6 extra 


279 in 


RADIO CHASSIS. 79. AC. oF uni 
versal, sihet receivers, less valves, dial 
and electrolitics. Otherwise believed to be 
in working order NOTE: Our @ ME 
speaker fits some of these sets. We match 
on request with order, P.& P. 3/6 


RADIO CHASSIS. 149 As above with 

band coil packs 465 iF All 
gains. P&P. 3/6 

stamp only for complete 


three 


catalogue 
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| SITUATIONS VACANT 
A RAFI ad aeria G A aft 
: Co ita j ve ar ‘ 
ENGINEERS AND - daeeaaia’ euitnass ont} 
DRAUGHTSMEN: Excellent to work 
f y 


Pat gains fiom 


r ‘ t , 
ypportunitic yr en and en- serials fo 4 ; H 
al and practica fia r 
thusiastic engineers and draughts from “ HLF.” to “ ; is « { the 5 
men for a wid iriety of work gerties of different f ppressec aerias 
A MALL rat , g esta . 
associated with Radio and |] tework” an clementary knowiedge of aircraft Money-Back Guarantee! 
Machine Frequency, Resistance design and construction ¢ an advantage. | 0 e U bd 
eatis it { tating ev employers | 
mesting D pment, end ee. e addressed BOMB SIGHT COMPUTOR 
Application problem Phe posts ft 1533 
are permanent and pensionabie, NS a invited fr r 
: ject with a specialise x ‘ ge 
and every opportunity for f the manufacture of electrica i mechanica 
advancement is available. Salary products ts should have : 
t r , 
will be in accordance with ag slonh eieartames ot tach da u ' 
expericn and q fications and be capable of putting new project ‘ 
ound production ‘ these ve fT 
Engineers for | pment and excellent opportunities to men perma 
design of Radio Frequency Gen nent and progre " ons —"! 
: Applicatior h " 4 
erators. Apt ints must have had dence, should give fu feta f ‘ine 
a full-time trical apprentice and salary required, and be a ver ¢ ‘ 
; 506° 16% 
‘ . . er ’ 
hip and exper in high power ULLARD, I (valve ® | shafts - “ sieee aunties. vemnetes teaten ante 
R.F. equipment. Qualifications * junior technical assistant, prefera age scope ‘ All « ed ip @ strong wooden transit case 
)- r - , 
H.N.« or full-tim University 20-25, for > ‘ r gh, which iteelf al as @ tool box 
London to alve 
legree and tube and a 
publication DD ——— "MH ROLLING RULE 
Engineer for levelopment and | [oF someone wi as O J, and t ying All metal, three peirs 
7 ~ ‘eM : ; P H i] | for H.N.C. to obtain a general gr ¥ — f | —— a oe 
ae oT 4 a aN GUINE all applications of valves ar 5 ‘ € ‘ ——™ Sraughtamen, book -k a an 2 g 
I quij nt a iated with Radio prior to specialisation in a pe ar f UNIQUE 10in on RULE P ap 7 9 
. ; - . , alary range £450 to £550 p.a Q ’ inven rand bx-R 
and Machine |! yuency Heating respects of adve wi . Universal model. brand new, Bz-B.A.} 


Applications. ‘Applicants “must | Sid"aiying ull etal of eaveison, rts | AIR POSITION INDICATOR 


hav ha a fu lectrical o ang = preyiou 5 e | 
oud ! . ' ce / Officer, Century House, Shafteat Ay 
mechanica uppret ip and don. W.C.2 476 
experience in t lesign of FrERRANTI I Edinburgh, ha ‘ 
Mechanical Hand! Equipment, for an Electror Engineer in the capa 
‘ a Technical Author t prepa " 
ling pneuma ind hydrau operational and ma e pu 
l Qualificat H.N.« or ant hould } slifications to de 
full ume Univ Degree jard; technica thors join the des r 
eers, part pate eld ‘ 
‘ wry ice r <a le . 
Technical Assistant ind =Junior » full under ne of the er- | 
Engineers for | rimental Lab ational use of the system or re 
yratory work on problems related tr gee - oo . 
, is ‘ ‘ 
t th upplication of Radio, are re { 
Machine Frequenci and Resis i he appror 
tar Heating Candidates must | a . 
{ ! 
have had a full-time electrical or | APPLICATION quoting Ref 
f } ; 
mechanical ipprenticeship and > sid of ireaae De ee 
errant i j I j r 
rea i at least O.N.( tandard J INIOR development engines 
‘ ired to a t the pme f 
Draughtsmen, Senior and Juniors precision ¢ tro aborat 
" cessful a . A be engage ' 
for circuitry layouts, mechanical rope’ ' ; 
esting lon«-te i ects r ne A ! 
and eclectrical equipment associ | development { a wide range { ’ t ALL-STEEL 
sted with Radio, Machine Fre | the appointmer are = permaner ot! TOOL BOX 
iR | cor siderab e tect al resp t ‘ ants ‘ plete with re 
juen ind Resistance Heating ‘ e , elopme expe 
. | 7’ ‘ vs ‘ able ner tre 
Application Candidates must eld Fit with strong 
5 u i { 
have had a full electrical of to a - pret able whe as haw aple and carr 
mechanical ticeship and age alificat ‘ Rey 
‘ : tal 4 
ha OLN. r HN«A in Ph... m eta i 25 /- 
, Manag Purzel ‘ 4 ' p 
mechanical or trical engineer . " Hert 1609 , . 30 3 
' nee i) 
Tip air 
Write for apf n form to | t nm are pal 
The Personnel Manager, | nd experier . ‘ t IMPELLER PUMP 
dio. tele ' . service ‘ ). Appres — sie _ 
e ropo an- c ers ce > candidate ’ e ext Lis ‘ 4 \\ work mn 1 at 
Met bit Vick sceepted candid AV 
Electrical Co., Ltd., nee of ¢ , f work f . ‘ Cc. Ideal f ge pumpe of 
acquainted with the most up-t fuct materring fuel or water emier 
lrafford Park, Manchester, 17, | methods, including work stud , of ‘ make Pump is « i by lawid 
, osts: for a man with the re , - sine thseuch 0%. Sennd 
marking envelope “ R.1, lineata sad ative, @ . ' ° "Sor. me Rach 0/8 
| excellent prospect salar inge f ‘ t 
£1 500 per ant Please ret fider ——s MODEL MAKERS 


full deta { previous experience “{ * 7} MAINS TRANSFORMER 


Box 30A4 1 ; . 
. A I e—lo tage Input 210 
| Fecrao-mrcnantc ma, &§ nee enior - Senet a 45.68.91 8 15 
» Saved A... WwW /56) nd (re WW : 4.30". Rating smpe. Suitablé 
required for tr esting we nt at for above pump. B i new, Cully 
| preparation nd yne “a Uf . ' a. — 24, - 


| bulled & ; : : , oo al guaranteed Pa P. free 
perience of one wre of the f wing: sma | ~~ 


“ENGINEERING OPPORTUNLT INS Vuli details Seeterably teaethe th WANE ‘ ent 
ws M.LMechE. AMLO x a, Re 


pneumati ervos scope amplifier 
EW CA 


a 
Me ae 


@. (Biectrical, ot General Cert., ete of advancement rapid ‘ ‘eld Send 1/- tor ta e 
NO PASS NO vee” hich offer ala : : ed with Bargains. Refunded 
144 PAGES a sion Scheme juot y at tL | on first purchase. § 
ring he A , : ‘ i lM i i i i tt 
Co., ea ) H PPPPPLPAP ELPA A 
Mechaniea Electrical Hounslow. Mid n 
Civ Auto Aero VACANCY ore e ‘for . | " rE RM ASH VITH ORDE! COD. 1 
Radio, ot Len ! A engines a design group ' | RA “Ph one Orders Accepted. (Dept Wi6) 


a wide rang 


sehen aa 9 wide range — 360, KILBURN HIGH ROAD, §.W.6 
hat Interest ductors of type i. yy - 470, HARROW ROAD, LONDON, W.1o. 
ENGINKERING | ‘° Se oo 


)PPORTUNITIES basic trainging aa. AE. - HIGH STREET. HARLESDEN, N.W.10. ; 
he ‘ 


(ceca SHERMAN'S 


18) College House 20 
I Wrights Lane 
London, W.4 


Qarrisn mngrirute OF ENGINEERING TECHNOLOGY) 


SUPPLY COMPANY 


Jury, 1955 


SITUATIONS VACANT 

3 °c Ice engineers required with experience 
ctronie computor mechanisms and 
t a good electronic technical 
ential, at least to intermediate 
standard; housing pometenss 

suitable applicants after 
, in writing. giving full details ‘at 
rience and qualifications, to Personnel 


Manor Royal, Crawley, Sussex. 

requires Engineering Staff (British 

nimum age 20) for operations and 
duties at transmitter, 


PON, Lid 


exem mpted em National Service. Ex- 
in radio engineering desirable. Easen- 
fications include university degree, 


National Certificate or equivalent in | 


engineering, or suc in examina- 

& G. Final Certificate in Telecoms 
Technological Certificate or Graduate- 
LE.E. or Graduateship with maths 
I.R.E. Promotion prospects. Starting 


£620, rising by Ove annual increments to | 


Requests for application forms (enc ot 
iressed envelope and quoting, Ref. EX 

hould reach Engineering stablishment 

Broadcasting House, London. . 

in seven days (4748 


SITUATIONS WANTED 
PR lance designer requi additional 
work Vv ALP inecludin antennas a 
spe ity; own laboratory and transport (anne 


4755 

TECHNICAL TRAING ne 
EARN it as you do it—we provide practical 
equipment combined with instruction in 
television, electricity, mechanics, chemis- 


4212 


, p otography, etc.— Write for full details 4 | 


Institutes. Dept. WW.47, 
ITY and Guilds (Electrical, 
Pass-—-No Pee "’ te 

details of 
Electrical 


388A), 29, 


ESSION 1955-56 
ECTRONIC engineering 
"PLICATIONS invited for entry to next 
three-year full-time course commencing 
September, 1955, from those requiring com- 
prehensive training to an 
engineering, qualifying for technica! 
radio, telecommunications, 
industrial electronics. Syllabus wil cover 
City and Guilds, I.R.E., 
nations. Entry age 16 or over 
forms and further information 
Coventry Technical Gollege 
What we 


LE.£ 
AP PL IOATIOP 
from Principal, 


D 
N9&t YTHING succeeds like success! 
have done a thousand times we can do again 
for you--see the BF R.S. advt. page 150. [0172 | 


IRELESS operating 
courses Stamp for 
Wireless School 


attendance and posta! 
reply to Manager, The 
Manor Gdns., London 


LOZB’ OUTPUT TRANSFORMERS £2/15'- 
sled potted construction, all windings full 
gnated, main primary and secondary connections try 
ible leads Selection of required primary and secondar 
oi inserting plugs in “proof aljusting 

, H. 3fin., D. Shin. PC. Shin. » 

Supplied tn individual bones 


sit single or push-pull PX 4, 4L4 of 6V6 valves 
loads from 4K 0 to 1OKQ) rated 00 mA 
Secondary Rated 50 watts. To match 
ww 15Q Spec + vy This Transformer prov idee 
aiternative ratios from 15 Lte 78:1 
CROYDON TRANSFORMERS, 
2 PAWSONS RD., WEST CROYDON THO. 166 


COUNTY BOROUGH OF BOLTON 
EDUCATION COMMITTEE 


BOLTON TECHNICAL COLLEGE 


Full-time Course in Electronic 
Engineering 


4 three-year, full-time course in Electronic 
wineering is now available. Candidates 
should be m the age range of 16 to 18, and 
have taken, or be taking, General Certificate 
yurses at the Ordinary level in Mathematics 


Wrretess Wori_p 


vanced level in | 


television | 


ELECTRONIC ENGINEERS 
are required by 
THE ENGLISH ELECTRIC CO., LTD., 
to fill vacancies in the Company's 
Laboratories at 
LUTON and STEVENAGE 


SENIOR MICROWAVE ENGINEER 
—Applicant should have a good theore 
tical background to degree standard 
and experience of design or engineerin 

of microwave equipment The wor 

includes investigation of new methoas 
of construction with a view to miniaturi- 
sation and weight reduction 


SENIOR ENGINEER—to lead a 
group of engineers in the development 
of specialised electronic test gear 


SENIOR ENGINEER—for 

——- circuit development, 
damental knowledge of 

and the ability to apply it 


work on 
with sound 
electronics 


. SENIOR INSTRUMENTATION <a 
GINEERS—with « degree or H 
and experience of the design of ae 
ment for use in the instrumentation 


field. 


SENIOR RADAR AND ELFC- 
TRONIC ENGINEERS—for develop- 
ment and field and flight experiments 
of radar equipment. Degree or H.N.C 
standard preferred but applicants with- 
out these qualifications but with a 
wide experience of this work considerea 


SENIOR ENGINEER—for 
telemetry installation plannin Appli- 
cants must be familiar with existing 
telemetry systems and measuring tech- 
niques, suitable to a man with trials 
experience 


missile 


UNIOR ENGINEERS AND 
ABORATORY ASSISTANTS-—are 
required to assist in the above work 
Vacancies also exist for Junior Staff 
with experience of, or an interest in 
Microwaves 


Housing assistance may be given in some 
cases 


All the above posts are permanent and 
progressive and pensionable after qualifying 
period, attractive salaries are offered to the 
successful applicants Applications to 
Dept. C.P.S., 336/7, Strand, W.C.2 


Quoting Ref. 12608 
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TUITION 
courses for a Certs 
CGLA. Tel erommnupications Radar Mair 
tenance Cert prospectus free 
Technica! College, ! foil 
IRELESS. See the world as a radio office 
in the Merchant Navy; short r 
period: low fees, scholarships. etc., 
boarding and day students; send 2d 
orespectee iy oe College, Colwyn 
Mech E AM 
Gulids et on 
terms over 9% succetses.--or | 
Exams and courses in all branches of Engineer 
ing, Bulidin etc., write for 144-page Hand 
book —-Pree at ’. (Dept. 5878), 29, wri: 
‘Ol 


Lane, London 
v AMP 1.EB.. City 


ULL-TIME 


w 4 
Radio 
Guilds, R.T.E.B etc., on “* No 

No Fee’ terms A, 95% successes 
tails of Exams. and Home Training Courses 
all branches of Radio and T 
Handbook — Free B 
29. Wright's Lane. London, WF 
Institute of Practical Radio Engineers 
have avaliable home study courses in every 
phase of tadio and television engineering 
specialising in the practical training of appren 
tiets In the retail trade, enrolments limited, fees 
moderate The Syliabus of Instructional Teat 
may be obtained post free from the Secretary 
LPRE Fairfield House, 2. Fairfield 
Crouch End. London, NB 
Free: Brochure giving details of 
Study Training in Radio, Television 
branches of electronics, courses for 
hobby enthusiast, or for those aiming at 
A.M.Brit.1 RE City and Guiid 
and other professional examinations 
the College operated by Britain 
tromica organisation moderate tee 
E.M.!. Institutes, Dept. WW 28 
telegraphy Mer« 
youths 16 upwards 
fication, lucrative positions a8 radi 
Apply British School of Telegraphy 
ham Rd SB.W.9. (Est. 1906) Recour 
Ministry of Education. moderate fee 
equipment, day and evening tuition 
courses in theory of wireless telegraphy 
PMG Certs and Amateur Transmitting 
Licence (0124 
BOOKS. INSTRUCTIONS, ETO 
technical publications, 5,500 Aller 
Peaks for Superheterodynes, 5/9. post 
for constructing TV aerial strength 
sample copy “ The Practical Radio 
quarter) publication of the Institute 
y membership and examination data, | 
Sec., 1. P.R.E., 20. Pairfield Ra 


Engineer 


London, NA 


DOES YOUR AC MAINS VOLTAGE VARY? 


Then This Bargain Is For You 
The U.S, Air Force abandoned « project 
that required ABSOLUTELY CONSTANT 
115 V. from a nominal 115 V. line OR nominal 
220 V. line, in either 50 of M) cycle locations 
»—IN THIS ONE SOLA CONSTANT VOLTAGE 
TRANSFORMER THEY INCORPORATED ALL 
OF THESE INPUTS (by your cholce of conne« 
tions per instructions on etched plate) 
115 V. input can vary from 6 to 125 V 
/ input can vary from 19) to 20 V 
but output is slweys 115 V. (with negligible 
variations) at any output current up to 17.4 
amps. (2,000 VA). Secondary is isolated from 
primary. Sola Cat. No, 30768. BRAND NEW in 
original wood box! 4 cu. ft. Ship. wt Lb4 Ibe. 
P.0.B. Pasco, Wash. Only $149.50, 
‘Importers: note choice of 0) cycles.) 
THE M.R. COMPANY 
P.O. Box 1220-K Beverly Hills, Calif.,U.8.A 


THE “VESPA” 


MODEL 721 
THIS CAN BE YOURS 


MODEL 521 


Specifications, Model 92). Thin. «ilies nh. Reels, Model 721. Opin. £ Ilin. Tim, Beets High Impetance 
Hecord/ Replay heads, 2,400 ohms at 1K.Gap. 0004in. at 60 Kejs. 60 vy. High Impedance Erase head, 10,000 
institutions ohma at 60K. Gap. 00Rin. Frase Volte at 60K. 60/90. Both heads are latest type, low capacity movided with 
This rapidly developing industry offers Verroxeube exore 
new and attractive openings to qualified men Brequeney Response, Ab Shits 
The next course commences September, nL ge BL yd. 
1955. Early application for entry is desirable this unnecemary when fu 
Further particulars from the Principal, Tech gaer wish to Ht ome at» ln ’ mae Me pemire:: a ated taal an 
t it roe oat te hon > 8 pertiectiy aww y COE syeet, 
College, Manchester Re Bolton —., — pow th Sonsioal the tall length of tage "The motor is euttable tor 100/200 volte 50 eyela 
maine. Gend « 8.4.5. for \enfliet destribing these 0 decks which are alan avallabie in kit (orm 


Desk 179, © LAFCO,” 3 Corbetts Passage, Re Rotherhithe New Road, London, S.E.16 


or Physics, or equivalent courses in technical 


per sec. appro. 50/6,000 o.p.4. and at Thin. per eae. 30/19000 «pw 
7] and 7)in. per eee 

plied for hand rewinding, bot the use of twin track recerding mames 
ordings are mate Mode! 721 panel is drilied for « rewind moter should the 


mca flutter 
Education Offices 

Nelson Square, W. T. SELLEY, 
Bolton Chief Education Officer 
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INSTRUMENT CASE 


All welded con- 
struction. Louvred 
back and sides. 
17” x 10 at 
Finish, silver 
hammer. 


PRICE 


50'- 


Fittings extra 
Send for List 42 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 
Clifton Street, Sutton Coldfield. Phone SUT. 5666 


r—AERIAL FITTINGS !!— 


ESPECIALLY DESIGNED FOR CONSTRUCTING 
BAND | and BAND Iii TELEVISION AERIALS 
COVERING ALSO THE CONSTRUCTION OF 


F.M. and other $.W. aerials. 


All fittings are fully guaranteed, being die-cast 
from high quality aluminium alloys. 


Send 9d. in stamps for our illustrated catalogue of 
fittings, chimney & wall lashings, alloy tubing etc. 
to :— 


FRINGEVISION LTD. 


MARLBOROUGH, WILTS. Phone 605 


POLYTHENE 
INSULATORS, END CAPS, PLUGS, ETC. 


tor 
T.V. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531 
All export enquiries to 


ANTEX LTD., 3 TOWER HILL, LONDON, €E.C.3 


A. C. SOLENOID TYPE SB. 
Continuous 2.3/8 lb. at 1’ 
Instantaneous to 16 Ib. 


100% PRODUCTION 
INSPECTION 


Smaller Sizes Available. 
Also Transformers to 
6KVA 3 Phase 


sR. A. WEBBER LTD. 


18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065. 


A. V. ROE & CO., LTD., 


have vacancies for 


INSTRUMENT ENGINEERS to design and 
develop small precision mechanisms and gyroscopic 
apparatus Applicants should have H.N.C. and 
suitable design experience. This is an opportunity 
to join at an attractive salary a new Division situated 
in a rural area 
Apply to 
The Chief Engineer, 
Weapons Research Division, 
A. V. Roe and Co., Limited, 
Woodford, 
Cheshire 


A. V. ROE & CO., LTD., 


offer interesting vacancies for Technicians in the following 
fields:- 

Servomechanisms 

Applied Electronics 

echanical Engineering 

Hydraulic Engineering 
Norma! qualification if N.C. or the equivalent, but young 
applicants without qualifications in the above fields will 


be considered This is an opportunity to join a newly- 
formed Division whose laboratories are situated in a 
rural area 
Apply t 


The Chief Engineer, 
Weapons Research Division, 
A. V. Roe & Co., Limited, 
Woodford, 
Cheshire. 


——— —— 
A. Vv. ROE & COQ., LTD., 
offer 
Applied Research and Development work in the 
following fields for young Graduates in Science 
or Engineering : 

Servomechanisms 
Applied Electronics 
Supersonic Aerodynamics 
Mechanical Engineering 
Hydraulic Engineering 


Attractive salaries depending on experience and 
qualifications, 


This is an opportunity to join new laboratories situated 
in rural surroundings 


Apply tor 
The Chief Engineer, Weapons Research Division, 
A.V. Ree & Co. Limited, Woodford, Cheshire, 


ELECTRONIC FITTER WIREMEN 
required by the 
NELSON RESEARCH LABORATORIES, 
The English Electric Co. Ltd., Stafford, 


for interesting and varied work on prototype elec- 
tronic equipment. 


Men with industrial or services experience preferred. 


Write giving full details of age, qualifications and 
experience to Dept. C.P.S., 336/7 Strand, W.C.2. 


quoting Ref. 944D 


Wiretess Worip 


SHORT BROTHERS & HARLAND LIMITED 


wish to engage Senior Engineers, Engineers and Technical Assistants for the Electro- 
Mechanical Section of their Research Department for work on Automatic Controls, 
Navigational Systems, and other interesting military and commercial projects. Appli- 
cants should have had some experience of instruments, small electro-magnetic devices, 
gyroscopes, or systems employing such components. 


Qualifications required are: Senior Engineers: Honours Degree plus at least five years’ 
good engineering development experience, and the ability to control a development 
team. Engineers: University Degree, or equivalent, with several years’ experience 
of development work. Technical Assistants: H.N.C. or equivalent, with good practical 
experience in appropriate field. 


These are permanent positions in an expanding organisation with new and well-equipped 
laboratories. Good salaries and prospects for men with initiative; pension scheme; 
assistance with removal and housing. 

Interviews can be arranged either in London or Belfast. 


Applications will be treated as strictly confidential. 


Send full particulars of age, qualifications, experience with salary required to— 


Staff Appointments Officer, Short Brothers & Harland Limited, 
P.O. Box No. 241, Belfast, quoting Ref. No. S.A. 32 


E.M.I. ENGINEERING DEVELOPMENT LTD. 


ls the active and steadily expanding Development Company of the 
E.M.1. group, makers of H My , Columbia and Emitron products 
The company has a limited number of highly attractive vacancies 
at Us laboratories at Hayes and Feltham (Middlesex), and ai Wells 


(Somerset). 


VACANCIES 


Senior Engineers and Physicists, qualified and with experience, 
are needed for teams engaged on a variety of problems of 
electronics development 

Engineers and Physicists, also qualified and preferably with some 
experience, but this is not essential, to back up our senior men, 
Senior Designers and Draughtsmen, the former tw design the 
mechanical equipment associated with the company's work, the 
latter to work either on the circuit or mechanical! side 


Technical Writers, with sound engineering background and, 
preferably, knowledge of Radar and TV techniques, who must 
be able to write clear, concise, factual descriptions of intricate 
electronic-mechanical proto-type equipment 


Technical Assistants, with O.N.C. and some experience either in 
industry or with the services 


School Leavers, with G.C.E. ordinary or advanced level to join 
ur trainee courses run in conjunction with E.M.1 Institutes 


All posts are pensionable. Salaries are commensurate with ability, 
experience and the responsibility to be undertaken. Prospects in 
the company are excellent 
Please reply in the firet instance, with full details of experience, to 
Personne! Dept. (ED/EE) 
E.M.1 Engineering Development Ltd., 
Hayes, Middlesex. 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


© pass his examination(s) after completine 
our appropriate study course 


Our Secret? 

Sincerity, Long Experience, Family 
Ownership, Pride of Service and a 
genuine attempt to mould the ‘‘Course”’ 
to the student. 


A.M.Brit.L.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc 


PRINCIPAL MIELE 6 rr 
BRITISH NATIONAL RADIO HOUT! 
CAN YNGE ROAT 
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PRINTED 


Cracur(?s 


Serve: 


No development within the past decade has excited such 
interest and enthusiasm among manufacturers as Printed Circuits 
Already a wealth of indisputable evidence has accumulated to 
demonstrate that this new assembly technique offers very substantial 
savings in time, labour and material. 


Printed Circuitry has been rightly interpreted by T.C.C. as 
in Opportunity to offer a complete service to manufacturers, That 
is why their Research staff has now developed an entirely new serie: 
of Condensers possessing characteristics specially suited for use 
with Printed Circuits 


Manufacturers of Radio and T/V Receivers, TV tuners, aerial 
filters, I.F. transformers, Bands I and III aerial cross-over networks, 
FM. tuners and similar applications are invited to get in touch with us. 
The practical experience gained by our Development Engineers whilst 
ngaged on this work will be made available to them without obligation. 


THE TELEGRAPH CONDENSER CO. LTD 


SPECIAL PRODUCTS DIVISION « North Acton « London W3 + Tel: ACORN OO6I 


Wireless World 


ELECTRONIC FACTORIES ALL OVER THE WORLD 


7 Ib. REELS 


Ersin Multicore is the 


most widely used 


solder in the radio 


Juty, 1955 


SOLDER 


SPECIAL ALLOYS 
COMSOL ALLOY, with a meiting point of 
296°C. is intended for use on components 
likely to be submitted to high temperatures 


PRINTED CIRCUITS 


The Multicore publication, P.¢ 
available as full 


television and 


T.C.L. ALLOY, melting point 145°C 
from tin, lead and cadmium 

P.T. (Pure Tin) ALLOY with melting poin: 
of 232°C, is available for use when lead- 


free solders are required 


is made 
electron industries 101 gives 
details of the Multicore materials 
supplied for the efficient 
printed circuits 
Comprehensive 
about Multicore 
Finer gauges are supplied on | tb. and j Ib P -" 10a, whict 
Multicore S-core Solder i "enbadees 
A.LD., A.R.B. and G.P.O publication 


S. Federal Specifications P.C.101 


It is 


standard for factory soldering « 


use on 7 Ib. reets in information is 
Surface Preser 
can also be used on tags 
omponents 


given 


9 gauges and 6 alloys valive 


L.M.P. ALLOY, with 2% silver content, melts 
at 179°C. and is for use on ceramics and 


reels. Ersin requiring this interesting 


approved by ould write for a copy of 


It fully meets t other silver-coated components 


Pack 


NEW/ Home Constructors’ 


this new 


; . ; asts, 
To meet the special demand of amateur radio enthusias 
: ist the right amount of solder 


2’ 6d 


SUBJECT 


pack has been introduced to provide jt 
at just the right price. The carton contains a reel of 
0 ft. 18 s.w.g. 60/40 high tin content alloy Ersin 


Multicore 5-core Solder. 


Bib WIRE STRIPPER & CUTTER 


This handy 


nicking the wire 


little tool strips insulation without 


cuts wire cleanly and split 
Adjustable to mc 


thicknesses by the turn of a screw 


“wre | Bib RECORDING TAPE SPLICER 


This sturdy nickel-plated instrument enables recording tape to be 
jointed quickly and accurately Splices are indiscernible on the 
edited recording. It soon pays for itself in tape economies 
18/6 cach (subject) 


"SIZE 1 CARTON 


These easy to use cartons, are available containing 
| Ersin Multicore S-core Solder. $/- each (subject) 4 ; 


extruded twin flex wire 


Invaluable to 
amateu 


and professional electricians alike 


3/6 cach (subject) 


RADIO & T/V SERVICE ENGINEERS’ 
1 Ib. REEL Containing approximately 167 ft 


of 18 s.w.g. 50/50 alloy Ersin Multicore $-core 
Solder 


others 


Available in any of 4 specifications . ; 


App. lengts ’ { 
per carto ‘ 

21 feet 

55 feet 

19 feet 


. atalogue Alloy 
7») Ref. Ne Tin Lead 
os 16014 69,40 
Ll 4 16018 4 
' ' “-s 69 40 
each (subject) 
ay 14013 406) 


MULTICORE SOLDERS LTD * MULTICORE WORKS ° 


<4 
this reel is ideal for service engineers and .W.G 
needing a good deal of solder 


Cat. Ref. RS018. Reels 15 


at a time 


HEMEL HEMPSTEAD * 4ERTS (BOXMOOR 3636) 


